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THE s0sTON SEWER SYSTEM 


WORKS. 

The city of Boston, Mass., has recently built and 
now has in full operation asystem of sewage and drain- 
e works that mark an importantadvance in sanitary 
ering. A summary account of these works has 
already been published by us.* But as they include 
enineering work of the highest order, and as a num- 
ber of perplexing problems are successfully solved in 
onstruction, they appear to merit a fuller ac- 
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panies this article, it will be seen that Boston | lies upon 
a peninsula. On one side is the Charles River, separat- 
ing it from Cambridge ; on the other side are the waters 
of the South Bay; while a portion of its water front 
abuts directly upon the expanse of Boston Harbor. 
South Boston fills a second peninsula, which runs out 
into the harbor. Originally, the sewage was disposed 
of as in New York. It was allowed to run out into the 
water from numerous outlets. This was found objection- 
able. The water became contaminated, and the dock 
frontage was injured by the deposits of sludge. As the 
sewers were all constructed and in place, only the radi- 
eal method of dealing with the problem seemed prac- 
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ticable. It was determined to surround the city with 
an intercepting sewer, which should receive the de- 
livery from all the lines formerly discharging into the 
harbor and adjacent water.. From this intercepting 
sewer, that was to encircle the city like a girdle, the 
sewage was to be taken to a distant point and, after 
proper clarifying, was to be discharged into the harbor. 

Referring again to the map, the course of the new 
works, constructed in accordance with these ideas, may 
be traced. The old system, though still in place and in 
use, is not shown. The heavy black line encircling 
the city, and with branches running out into South 

(Continued on p. 358.) 
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THE DECISION IN THE DRIVEN WELL SUIT. 
Copies of the full text of this important Supreme 
Court decision have now been received. The patent is 
declared invalid because the invention had been in pub- 
lic use two years before Green, the inventor, filed his 
application. This fact was conceded by the appellants 
to the Supreme Court. The appellants sought to sus- 
tain the patent while conceding this much by claiming 
that such public use did not render the patent invalid, 
because it was without the knowledge or consent of the 
patentee. The whole case turned, therefore, on this 
| point, which involved the interpretation of the statute 
of March 38, 1839, in connection with certain sections of 
the statute of July 4, 1836. 
This question has arisen for the first time among the 
|/numerous driven well cases, and curiously enough it 
‘had never been decided at all by the U. 8. Supreme 
Court. 

As the Green driven well patent was issued prior to 
the passage of the patent act of 1870, it had to be judged 
by the earlier statutes. So asaspecies of farewell de- 
cision upon them, this opinion is rendered upon one of 

| their critical points. The court finds that knowledge 
or consent of the patentee was not needed under the 
|old statutes to render a patent invalid where the in- 
| vention had been in public use for two years before the 
date of application. This decision disposes of the fam- 
ous driven well litigation, which by the expiration of 
the patent was fast losing interest except as a matter 


of history. 
—— 


WAR SHIPS THAT ARE WEAK AND SLOW. 

Captain Bunce’s report to the Secretary of the Navy 
on the new cruiser Atlanta shows that ship to be ill 
adapted if not positively unfit for the purposes of war. 
He has commanded her since she was in commission, 
and we may, therefore, be sure he had ample opportu- 
nity to study her defects. The ship, he says, is well 
nigh unmanageable in rough weather, and her battery 
is too heavy. Add to this that she is both unarmored 
and slow, and it remains she can neither fight nor run 
Of the sister ship Boston, like unto her in con- 
struction and armament, the same is exactly true. 
Capt. Bunce suggests some fifty alterations, one of 
which is that she be built up out of the water both 
forward and aft. Such changes, it is said, would cost 
something like a quarter of a million and perhaps 
much more, These alterations, though adding to her 
buoyancy, would in no wise improve her speed, and it 
may thus be seen how profitless would be the task of 
the constructor who should undertake them. 

It ought to be said here that in nowise can the At- 
lanta’s defects be laid at the door of the contractor who 
built her, and there is not a word that could be con- 
strued into such an inference in Captain Bunce’s re- 
port. It was not the contractor who decided she should 
have low bulwarks, not he who miscalculated the po- 
sition of her load line when her guns were mounted 
and her coal bunkers full, not he who limited her speed 
to sixteen knots under favorable conditions. All this 
was done for him by the Naval Advisory Board. What 
could this Board have been thinking of ? is the question 
that naturally suggests itself to those who rank far be- 











zr 
neath its members as authorities on naval construction. 
was | They took for their model the Esmeralda, that admir- 


| able ship built for the Chilians by the Armstrongs, but 
seem to have utterly lost sight of the advantages of her 
wonderful speed while searching, vainly, it seems, for 
Speed, it has been shown, is more to 
be desired than heavy armor; but to an unarmored 
|ship speed is, of course, a prime necessity, else she 
| might find herself opposing her eggshell sides to the 
assault of heavy guns, and though these sides, like the 


wou | Atlanta’s and Boston's, were backed with bunkers 


| filled with coals, they would, likely enough, prove at 


*# | best but a sorry protection, if they afforded any at all. 


| But we are told: ** These ships are not intended for 
the line of battle at all. They are simple cruisers for 
the protection and attack of commercial ships in time 
| of war, and fo carry the flag to different ports in time 
of peace. Their function is rather to keep the peace 
than to make war, and they are properly designated as 
‘the police of the sea.’ They must, of course, be able 


bia | to defend themselves from enemies of approximate size 
a0 and similar character, and to escape by ayy speed 


| from heavily armored ironclads of the enemy.” 

This is all very well, but with the exception of show- 
ing the flag, which our old hulks of antique type are 
quite able to do, these new cruisers are unable to fulfill 
the conditions as laid down by their apologists. They 
would not be able to protect commercial ships, because 
a reference to the muster of foreign ships shows many 
of them that have sufficient speed to overhaul them 
and power to beat them off; and as to their capacity to 


85 | come up with the fast steain fleet of the European mer- 





| cantile marine, it is immediately obvious that they are 

nothing like fast enough. As to the power of the guns 
| of these cruisers to stand off an enemy, it were a boot- 
less errand to inquire, because, as we have seen from 


| Captain Bunce’s report, not to mention the recent dis- 


, astrous trials, they are not structurally strong enough 


to carry such guns. 
As to the Chicago, Admiral Porter has told us over 
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his own signature that she is filled with machinery of 
complicated kind, put into her, willy-nilly, through 
the agency of the four branches of the cireumlocution 
office which furnish machinery for ships, and that a 
merchant steamer, which he names as carrying engines 
of a similar type, spends half of her time laid up for 
repairs. There are war ships afloat to-day, not un- 
armored cruisers, but line-of-battle ships, that have a 
record of over nineteen knots an hour. There's the 
Spanish ship Reina Regente, with a record of 20°6 knots 
over the measured mile; the Dogali, built in England 
for the Italian government, 19°66 knots ; the Orlando. 
built by private contractors for the English govern. 
ment, 19°25; and there are others which do not fall far 
short in speed of nineteen knots. How could an At- 
lanta, or a Boston, or a Chicago protect or attack a 
merchant fleet with such ships at hand? They could 
neither fight nor fly from them. What we want are 
fast cruisers, at least as fast as any afloat. Yankee in- 
genuity, which has never failed when put to the test, 
ought to be able to construct them. It is certain that 
Yankée ambition will not be content with any others 
—_ +0 9 
POSITION OF THE PLANETS IN DECEMBER. 
VENUS 

is morning star, and may be found near Spica during 
the first part of the month. She reaches her greatest 
western elongation on the 2d, being at that time 46 
49’ west of the sun, and rising nearly four hours before 
the sun. Venus rises on the istat3h.6m.A.M. On 
the 31st, she rises at 3h. 54m. A. M. Her diameter on 
the ist is 25", and she is in the constellation Virgo. 


MERCURY 

is morning star. He reaches his greatest western elong- 
ation on the 6th, and is then 20° 36’ west of the sun. 
He is at that time and for a few days before and after 
easily visible to the naked eye. He rises at elongation 
nearly two hours before the sun. He is in conjunction 
with Jupiter on the 4th, being then 1° 35’ north, and 
may be more readily found, the brighter planet serving 
asa guide. Mercury rises on the Ist at 5 h. 21 m. A. M. 
On the 3ist, he rises at 6h. 51 m. A. M. His diameter 
on the Ist is 7", and he is in the constellation Libra. 


SATURN 


is morning star and a most interesting object for obser- 
vation as he inakes his way through the cluster of stars 
in Cancer called Praesepe. He rises early in the even- 
ing in the northeast, and continues visible during the 
night. If thetwinstars Castor and Pollux are familiar 
to the observer, Saturn is the first bright star south- 
east of them. Saturn rises on the Ist at 8 h. 37 m. P. 
M. On the 3ist, he rises at 6 h. 31 m. P.M. His dia- 
meter on the Ist is 18°4", and he is in the constellation 
Cancer. 

JUPITER 
is morning star. He is a conspicuous object through- 
out the month, rising an hour and a half before the sun 
at its commencement, and three hours before the sun 
at its close. Jupiter rises on the ist at 5h. 34m. A. 
M. On the 3ist, he rises at 4h. 7m. A. M. His dia- 
meter on the ist is 29", and he is in the constellation 
Libra. , 

MARS 

is morning star. On the 12th, he isin conjunction with 
Eta Virginis, a star of the fourth magnitude. A good 
opera glass will show the planet and the star in the 
same field. Mars rises on the ist at 0h. 58 m. A. M. 
On the 31st, he rises at 0h. 15m. A.M. His diameter 
on the ist is 6", and he is in the constellation Virgo. 


URANUS 
is morning star. He rises on the ist at 2 h. 33 m. A. M. 


On the 3ist, he rises 0h. 40m. A. M. His diameter on 
the ist is 3°56", and he is iu the constellation Virgo. 


, NEPTUNE 
is evening star. He sets on the ist ath. 12 m. A. M. 
On the 8ist, he sets at4h. 7m. A.M. His diameter on 
the ist is 2 6", and he is in the constellation Taurus. 

At the close of the month, Saturn, Mars, Uranus, 
Jupiter, Venus, and Mercury are morning stars ; Nep- 
tune is evening star. 

~ me ee 
Intellectual Improvement. 

“The habit of regular reading, if only for fifteen 
minutes each day, should be steadily cultivated 
throughout life. Besides the leading journals of his 
trade, which no carriage mechanic can afford to dis- 
regard in these days, at least one good daily paper 
should be read ; and some standard work on science, 
history, or biography should be kept on band for 
convenient opportunities ; while an occasional light 
novel, when the mind is too weary for more solid food, 
will certainly dono harm. We also recommend the 
ScIENTIFIC AMERICAN as an instructive weekly re- 
cord of progress in all the arts and sciences, which 
will be found stimulating to the active mind and broad- 
ening in its influence. The constant study of that 
journal is a technical education in itself.” 

We heartily indorse the foregoing, especially the 
two concluding sentences, for which we are indebted 
to that able and most excellent periodical, The Hub. 
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Native Sheep of South America. 
f Consul Baker, of Buenos Ayres, in his last report, 
says that at the time the Spaniards first visited South 
America there were no animals in the country which 
exactly corresponded to the sheep of Europe, but they 





Scientific American, 








353 


cee RS Pe A IN heh re 





of all the native sheep, but its wool is the finest, and on 
that account it is the most interesting and the most 
highly prized. Its height is only about 346 feet and its 
| length about 244 feet. It only weighs from 75 pounds 
| to 100 pounds, while the llama weighs 250 pounds. In 


found in Peru, and in the regions of the Andes, several | its general form and appearance it corresponds to the 


-pecies of animals to which they gave the name of native 
.heep (carneros de la tierra), but which the aborigines 
called the llama, the alpaca, the guanaco, and the vic- 
una. The two first named varieties were even then no- 
where to be seen in a wild state, but were domestic ani- 
mals in the service of the natives. While there is a 
veneral similarity between these several classes, yet each 
one seems to form a distinet genus. The llama and the 
alpaca are of various colors, and sometimes speckled. 


other varieties. Its head is erect, and is covered with 
wool of a reddish color, which is also the color of the 
fleece. Its wool is the finest, the softest, and the most 
silky that is known, and when it has been cleared of 
the hair that grows with it, it is regarded as the most 
valuable in the world. The wool on the back is with- 
ont any mixture of hair, while on the rest of the body 
it is even longer than the wool—thus somewhat pro- 
tecting it. The wool on the belly is white. The viceuna 


The guanaco and the vicuna are generally of a single | is gregarious, and inhabits the snowy peaks of the 
color—brown, approaching to red. The llama and the | Andes, and the flocks are frequently mixed with those 


alpacaare said to be so resigned to their state of domes- 
ticity that they are scarcely able to take care of them- 
selves or live in a wild state. 

The guanaco and vicuna prefer the wild state. 
Although these animals are all indigenous to the Cor- 
dilleras of the Andes, none of them are found north of 
Ecuador, neither in Quito, Bogota, nor Caracas, where 
the climate is similar to that of Peru or the Argentine 
Republic. The guanacos are especially found in the 
extreme southwestern portions of the province of 
Buenos Ayres, and in the desert ranges of Patagonia, 
as far south as the Straits of Magellan. There they 
are the principal food of the Indians, their skins being 
used for clothing and for coverings for their wigwams. 

The Chilians and the Auricanian Indians also have 
an animal, which they call the chilihueque, which is 
supposed to be the alpaca of Peru, modified by the 
climate, and which they formerly used as a beast of 
burden, but the use of which has, ina great measure, 
been superseded by the introduction of mules. Of the 
several varieties of native sheep, the largest and strong- 
est is the lama. It was especially esteemed by the na- 
tive inbabitants asa beast of burden. Its load is about 
100 pounds, although for short distances it is able to 
carry considerably more. Its height is from four to five 
feet, and the length of its body is about the same. It 
has no horns or hump, and its hoofs are cloven. Its 
body is shaped like that of the deer, with clean, slen- 
der legs, its eloven hoofs ending in talons or claws, like 
those of a bird of prey. Underits breast there is a hard 
substance, about six inches long and three inches wide, 

on which it sleeps or rests. 

The llama is covered with a very fine silky hair or 
wool, which is not shed like that of the camel, but when 
properly cared for grows to a length of from three to 
four inches. The finest is on its legs. The animal rarely 
produces more than one young at a time, the period of 
gestation being six months, and it comes to maturity at 
three years of age. The Indians are very fond of the 
meat, esteeming it beyond that of any other animal. 
They dry it in quantities, and they regard the soup 


made from it as a sovereign remedy in nearly all cases! seven of these huge beasts were thus liberated. 


of the guanaco. They are very timid and difficult to 
secure, but it is estimated that about 250,000 vicunas 
are still annually hunted down. 

Consul Baker says that only a small quantity of wool 
of any of these animals is shipped from the country. 
The exact amount, however, cannot be known, for the 
reason that the exports of wool are not classified by 
the authorities. The greater portion is consumed in 
the country, and is used by the inhabitants of the in- 
terior in the manufacture of yarns, threads, and a va- 
riety of woolen textures. The best of the native fab- 
rics are made in Catamarca and some of the other up- 
per provinces, but not in sufficient quantities to meet 
the demand. 

The principal merit of the native shawls, pouches, 


the same time that they are light and fine, and they 

readily command high prices, ranging from one to five 

hundred dollars, according to their finish, but it takes, 

says Consul Baker, many months of hard work to com- 

plete the fabrics. 

— —>+ +> 
Burning of Rare Animals. 

The winter quarters of Barnum’s menagerie, at 
Bridgeport, Conn., were destroyed by fire on the night 
of November 20. It was the work of an incendiary. 

The building containing the bears, monkeys, and 
inany smaller animals was saved. ‘Che list of the dead 
includes four elephants, namely, Alice, Samson, the 
sacred white elephant, and a smaller one, four lions, 
seven leopards, five panthers, two sea lions, two zebras, 
the hippopotamus, besides kangaroos, ibexes, wart- 
| hogs, ete. 

The lions first gave the alarm, in which the other 
jonteoaie joined, their roarings and howls of pain being 
heard above the noise of the flames. The rhinoceros 
broke his chain and came crashing through a side wall 
badly scorched. It is thought that he will recover. 
The prompt action of Otto Mabis, the elephant 
trainer, was remarkable. He entered the burning 
| buildingand unchained most of the elephants. Twenty- 
When 








etc., is that they are entirely impervious to water, at | 


of sickness. At ordinary labor the llama will last for he came to the savage Samson, by whom one keeper 
twelve years, but those which are used in the mines do | Nad formerly been killed and many a one injured, the 
not live longer than three or four years, in consequence | creature knocked his benefactor down, and acted in 
of infirmity caused by the sulphurous exhalations. such an ugly manner that it was impracticable to re- 

The size of the alpaca is a little less than that of the lease him, and he perished. The lion tamer, Tim 
llama, its height being about four feet, the length of | Buckley, also entered the building and freed a favorite 
its body being the same, and its appearance when the | old lion that followed him with the greatest docility 


took to part them by pounding them with a hoe handle. 
The cow she was pounding proved to be the lion, and 
answered by a frightful growl. Giving the alarm, a 
neighbor brought a rifle and shot the lion dead. It 
was found that he had torn the side of a cow, and had 
begun to make a repast of her calf. The boys who 
visited the spot in the morning cut off the tail and paws 
as trophies, against the remonstrance of the owner ol 
the cows, who felt herself entitled to damages. 

The building that was burned occupied a ground 
space of 100 by 400 feet, and was two stories high. It 
contained much valuable property besides the animals, 
and the total loss must exceed $200,000, It is thought 
that Mr. Barnum will rebuild at some point nearer New 
York City. 

The remains of most of the animals were subsequent- 
ly disposed of by burning. The bones of a lion and of 
the hippopotamus were secured for the Yale Museum. 
They were found in good preservation, the latter espe- 
cially being protected by his enormously thick hide. 
The skin was found to be fully two inches thick when 
the animal was disarticulated for transportation. 
Representatives of various medical schools were on the 
ground, looking after such specimens as could be ob- 
tained for anatomical study. 

. So = 
The Scientific American, 

As the time is close at hand when intelligent people 
will consider the subject of subscribing for desirable 
papers for the coming year, we will quote the remarks 
of the able editor of the News, published at Sandy 
Lake, Pa., respecting our work : 

“While attending Westminster College in 1857, a 
classmate traded us his Scr:gnTIFIC AMERICAN for the 
last half year of his subscription. We received and read 
it regularly every week. We at first thought it pretty 
dry reading, partly because we were unacquainted 
with the mechanical and scientific terms used in de- 
scribing the machinery of which every issue had a 
number of fine engravings. We determined to get out 
of the paper as much as we could, and think we were 
well repaid for the time and labor spent in the reading 
and studying of this very reliable and able magazine. 
It was our ruie, when we sat down to read the ScrEN- 
TIFIC AMERICAN, to lay a copy of Webster’s Unabridg- 
ed Dictionary on the desk where we could turn to it 
for the meaning or definition of any new learned, 
scientific, strange, or mechanical tefm we found in the 
paper and with the meaning of which we were not 
familiar. In this way we not only learned the meaning 
of a great many, to us, new and technical phrases and 
terms, but we soon found much pleasure and mental 
profit in the perusal of this standard weekly. We 
studied chemistry, natural philosophy, geology, and 
other branches of natural science with much more 
interest, and found our reading in the AMERICAN of 
great use to us in our investigation of these branches 
of study. We now are, and for years past have been, 
receiving the SCIENTIFIC AMERICAN, and though it is 
now twenty-seven years since we left college never to 
return, the taste for the study of natural science the 
reading of this able weekly then helped to cultivate 
gives us pleasure every time we can get leisure from 
our editorial and other work to read the paper. We 
may add that the SCIENTIFIC AMERICAN increases in 
value by age, like good wine, and we now consider it a 











fleece has been removed is very similar to that of the| out through a window. The appearance of all these 


much better paper than when we first commenced read- 





llama. Its hind legs are shorter than its fore ones, and 

are somewhat curved, and its hoofs are cloven, but the | 
claws are very small. It drinks very little, but has a| 
voracious appetite. When used as a beast of burden, | 
it is eapable of carrying from seventy-five to a hundred | 
pounds, but not on long journeys. It is on account of | 
its fleece that the alpaca is most esteemed, and this 
makes it the most valuable of the South American na- 
tive sheep. The wool is long, soft, and abundant, being 
double the amount which the other varieties afford. 
On its side, breast, and back its fleece is from 8 to 16 
inches long. It is of various colors, and sometimes 
speckled. Outside the wool, and sometimes protecting 
it, is a long hair, which is exceedingly fine, so that the 
fleece is really a combination of hair and wool. It is 
sheared by the Indians twice a year—in June and De- 
cember. 

The guanaco is from 814 to 4 feet in length by about 
4's feet in height, and except in a few rare cases it is 
always found in the wild state. It is always of thesame 
color—a brownish red—and in its general appearance re- 
sembles the llama, the chief difference being a greater 
curvature of the back, a more shaggy fleece, and smaller 
feet. The guanaco is the fleetest animal which South 
America produces, and it is so courageous that when 
surrounded by the hunters it will tarn upon them and 
trample them under foot. It is generally seen in droves | 
or flocks of from 200 to 300. The guanacos are vigilant 
aud exceedingly circumspect in their movements, and 
When feeding they place one of their number as a senti- 
vel, to announce the arrival of an enemy. The flocks 
which are now to be seen on the frontiers have gene 
rally a large excess of males, for the reason that, being 
‘‘rongerand swifter of foot than the females, they more 
‘vadily eseape the toils of the hunters. 

"he vieuna is the smallest and most delicately formed 











monsters created a panic among the vast crowd that | ing it in our boyhood. To young men and women of 


had assembled to witness the fire. One man was 
knocked down by an elephant, though the occurrence 


seemed really accidental. He had three ribs and one of 


his legs broken. After the first rush the elephants 
clustered together in an adjacent field and stood looking 
at the fire, until they were cared for by the keepers. 
Some of them subsequently wandered away, and were 
found in various door yards inthe morning. One un- 
lucky beast tried to swim across Long Island Sound. 
Failing inthe attempt, he landed on a small island, 
whenee, in the morning, some men dislodged him. He 
then made for the shore ; but being chilled through, he 
sank in the muddy flats and perished. 

The enormous hide of Jumbo was stored in a carriage 
house, and was but slightly damaged, while his bones 
were safe in the Philadelphia Museum. 

Many ludicrous anecdotes are told concerning the 
rambles of the elephants and other liberated animals, 
which may be true or otherwise. 

But the pitifal fate of the great lion set free by his 
keeper is worth telling. No sooner did he appear out- 
side the burning building, than a couple of police 


lan investigating turn of mind, and to all who have a 
love for study, especially young mechanics and ma- 
| chinists, we would suggest that we know of no way 
they could spend the money to better advantage than 
by sending for the SCIENTIFIC AMERICAN, 361 Broad- 
way, N. Y., and receiving it, study its regular weekly 
edition as we did, determined to learn what we could 
from it. Try it, and you will say it is one of the best 
school teachers to impart valuable and reliable infor- 
mation on a thousand things of practical use and per- 
manent benefit to everybody.” 

Appointment of Prof, 8. P. Langley as Secretary of 

the Smithsonian Institution, 

At aspecial meeting of the Board of Regents of the 
Smithsonian Institution, held in Washington, Novem- 
ber 18, Professor S. P. Langley was elected secretary 
of the Institution, to succeed the late Professor 8. F. 
Baird. 

In making this selection, a wonderfully happy choice 
has been made. The life work of Professor Langley 





has already been described by us, and his portrait 


officers began firing at him with revolvers. The keeper | appeared in connection therewith. His work in 
begged them to desist, as he was confident that he, mathematics and physics and physical astronomy has 


could control the animal and secure him in some place | won him a worldwide fame. 
of safety. The wounded lion took refuge behind a/ant heat are already classical. 


freight car, where his keeper captured him again and 
presently put him into a pen. The inclosure was not | 
sufficiently strong, however, and after a while the lion 
started on his travels. In jumping over a fence he| 
alighted on areporter for the London Times, who never 
was more surprised in his life. The man escaped with 
a few scratches, and the lion went its way. During the 
night, a Mrs. Gilligan heard a disturbance in her barn, 
and supposing two of the cows to be fighting, under- 


His researches in radi- 

He presided last sum- 
mer over the meeting of the American Association for 
the Advancement of Science, at Columbia College. The 
Smithsonian Institution in his appointment will secure 
as earnest a worker as his lamented predecessor, Pro- 
fessor Baird, while in the change from biclogist to 
physicist and astronomer as her secretary, a broaden- 
ing influence will undoubtedly be felt. The portrait 
of Professor Langley, with his biography, will be found 
in the SCIENTIFIC AMERICAN of August 20, 1887. 
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A New Regenerative High Power Gas Lamp. 
A regenerative gas lamp, which is claimed to be one 
of the most efficient, as it is certainly about the simplest 
of its order, has been perfected by Messrs. 8. Chandler 
& Sons, of Kennington Oval. The ‘“ Chandler” lamp, 
as it is called, scarcely differs in general appearance 
from any of its congeners—the inverted-flame inclosed 
lamps, with air and, to some extent, gas heated on their 
downward course to the point of ignition by the as- 
cending products of combustion. It has a similar cen- 
trai gas pipe surrounded by the same kind of chimney, 
rising out of the familiar enlarged semi-globular lamp 
body, closed at the bottom by the railway lamp glass. 
The flame also resembles in shape what has been seen 
before in more than one kind of recuperative lamp ; 
being like an inverted mushroom. The most striking | 
feature of the “ Chandler” lamp is, however, the sim- 
plicity of the construction by which this now familiar 
phenomenon of the silent, steady, brilliant button of 
Strange as it may ap 
Other 


shadowless flame is produced 
pear, the lamp has positively no burner at all. 
lamps of the genus have some sort of burner, generally 
of the Argand type, although the holes from which the 
gas issues may be made horizontally, upright, or re 
versed, in a steatite or metallic body. Considerable 
importance has always been attached to the shape and | 
burner boles, or of a slit which has 


position of the 


been made to take their place, with reference to the 


se 


form that has been imparted to the flame by these 
openings and by the direction and force of the current or 
currents of air by the aid of which the flame is sustained 
All this has been suppressed in thisnew lamp. There is 
no burner, and consequently no holes—the gas supply 
pipe simply coming to an end at its appointed level in 


the body of the lamp; and the gas burning there with 
out anything that can be called a burner tip to regu- 


late its shape or direction, which depend wholly upon | 





' 
der. 


| of the lake and tremors from pile driving for new quays 


are suggested as contributories.—Geol. Mag., October, 
1887. 
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APPARATUS OF THE PARIS FIRE DEPARTMENT. 


The steam fire engine used in Paris isof the Thirion 
type, and is always accompanied to a fire 
with a carriage that may be called its ten- 
This carriage (Fig. 1) carries 2,500 feet 
of hose, wound round two reels between the 
two hind wheels, a supply of coal, a number 
of hose couplings, and all the accessories of 
the engine. 

Besides this, there is another carriage that 
serves for carrying quickly to a fire the first 
apparatus necessary and the wen for ma- 
This carriage consists of a 
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neuvering it. 
platform in front for an air pump and of 
a strong box behind for the reels. This box, 
which is surmounted by a chest and two 
benches, is supported by a cranked axle 
and two wheels of wider diameter than the 
ones in front. The horses are harnessed to 
whiffletrees, attached to a splinter bar, and 
the pole, being stationary, does not oscillate 
and thus fatigue the horses. 

The carriage is provided with two hose 
reels and a pump, two scaling ladders, a life 
saving sack, a sliding ladder, a hook, and an 
air pump and fireproof suit, to allow of 
places being entered where the air is irrespir- 
able. The carriage is provided also with a Trouve elec- 
tric lamp, a miner's lamp, maps of Paris, and a mem- 
orandum book showing the location of the hydrants 
and nature of the water at each. 
three assistant fore- 
Its 
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and the 
The carriage carries a foreman, 
men, twelve firemen and corporals, and a driver. 
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Fig. 2—AIR PUMP AND FIREPROOF SUIT. 


the influences of the gentle gas flow, the current of hot 
air, and the draught of the chimney upon the products | 
of combustion 

As to the duty of the ‘ Chandler” 
burneriess iamp, we have po independent information. 
We can, however, vouch for its burning well with a good 
shaped flame, and its brilliancy as the result of recu- | 
peration is self-evident. It is claimed that the fact of 


the hottest part of the flame being at some distance | 
| 


com parative 


from the avtual end of the gas pipe is sufficient protec- 
latter 
In any case, the advantage of a lamp having no holes 
for gas sinaller than wil! admit of a substantial rod for | 
clearing out any deposit may be largely appreciated. 

The heat recuperator portion of the lamp is also of the 

simplest character and of most substantial construc- | 


tion for the against undue waste or corrosion 





tion. Altogether, the apparatus appears to be an ad-| 
dition of practical value to the fast increasing list of 
recuperative high power gas burners.—Jour. of Gas 
Lighting. 
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The Slide at Lake Zug. 

On July 5, 1887, at the town of Zug, in Switzerland, 
a portion of the shore gave way and sank into the lake. 
About three hours later another much larger adjacent 
area also suddenly eubsided, so that in all an area con- 
siderably over two acres, with half of one of the prin 
cipal streets, was submerged to a depth of about 20 
feet. It can be seen that the subsoil consists of coarse 
gravel and sand, followed after a few feet by soft, wet 
sand and fine mud. According to Professor Heim, this 
fine wud or sludge reaches to a depth of nearly 200 feet, 
aud the disaster is shown to be due to a flowing out 
into the lake of this mobile sludge from under the 
superincum bent weight of buildings and firmer ground. 
The buildings collapsed as they sank. The catastrophe 
must have been long impending. The exact cause 
which precipitated it is undetermined, but a low level 


total weight, when ready to go to a fire, is 7,313 
pounds. 

We do not present a figure of this carriage, since it 
looks so much like the tender shown in Fig. 1; bat 
we must call attention toone of the most important 
apparatus that it carries, and that is the Paulin cel- 
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lar-fire apparatus. This consists of a suit like tnat 
used by divers, which allows a fireman to eptera cel 
lar in which the air has been rendered irrespirable by 
a conflagration. When it is a question of an ordinary 
fire, and the air of a room is filled with smoke, the fire- 
men, by taking special precautions, manage to enter, 





Fig. 3—VENTILATOR. 


but this cannot be done when acellar is filled with il- 
luminating gas or the products of combustion of sul- 
phur, India rubber, and a number of other substances 
that furnish asphyxiating gases. Inorder to locate the 
fire in such a case, it is necessary to have recourse to 
the apparatus under consideration. The fireproof 
suit consists of a leather blouse, fastened at the waist 
and wrists with ligatures, and provided with a hood 
and iron mask. The air necessary for respiration is 
introduced through an aperture in the back of the 
suit, by means of a rubber tube of great length. The 
blouse is very roomy, and allows of great liberty of 


motion. Fig. 2 shows the method of using the ap- 
paratus. After the fireman has visited the room 


filled with deleterious gases, and has made known the 
seat of the fire, and the men have got the better of the 
latter, the air remains impregnated with gases that 
render the room inaccessible, and it becomes necessary 
to remove such gases, and substitute pure air for them. 
It is here that intervenes a new apparatus—a centri- 
fugal foree ventilator. This apparatus, which is car- 
ried on a push cart, consists of curved buckets which 
when set in motion suck in respirable air, and force it 
into a pipe of wide diameter that runs into the cellar. 
This ventilator discharges 14 cubie feet of air per 
second. 

As the gases are generally hot and light, the air thus 
forced in easily replaces them. Were it a question of 
very dense gases, heavier than the air (carbonie acid 
gas for example), a special ventilator would be used, 
that of Enfer, which forces in air under pressure. As 
this apparatus is rarely used, we do not think it neces- 
sary to describe it.—La Nature. 


+> 
i ae 





A CORRESPONDENT of the Electrical Review (Lon- 
don) furnishes the following table of the number of 
amperes required to fuse copper wires of various sizes : 


B. W. G. Amps. B. W. G. Amps. 
30 2184 36 TR 
2 19°35 40 458 
Be | is44 





























Fig. 1—FIRE ENGINE TENDER. 
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a CONVENIENT SKETCHING BOARD OR BOOK REST. 

A simple device intended to facilitate reading while 
.tanding or walking about, or for writing, taking 
notes, or sketching, has been patented by Mr. Wilson 
Small, of No. 336 Lorimer Street, Brooklyn, N. Y., and 
« illustrated herewith, the small figures showing a 





SMALL’S SKETCHING BOARD. 


side elevation and an inverted plan view of the device. 
‘he support or table has a block or flange at the rear 
edge, which, with the adjacent edge of the table, is made 
coneave, to fit against the body of the user, the table 
being connected to a yoke consisting of a small rod of 
iron bent in U form and curved backward, to fit over 
the neck and shoulders of the user. The lower ends of 
the yoke pass through small orifices near the ends of 
the block or flange, and in the ends of the block are set 
screws for locking the table high or low upon the yoke. 
For holding paper or the leaves of a book on the table, 


wire arms are pivoted to the upper edge of the block | 








BYRNE’S CAR COUPLING. 
or flange, the arms being acted upon by a spring secur- 
ed to the flange which bears against a central extension 
of the wire forming the arms. Side hooks and a front 
hook are attached to the bottom of the table, and 
adapted to move longitudinally, being drawn toward 
the center by a spring, preferably of rubber, the hook- 
ed ends reaching above the table to confine the paper 
or the leaves of a book. 
————————-(—»+ o + 
AN IMPROVED CAR COUPLING. 

A ear coupling device in which the coupling pin has 

a hinged catch, on which is pivoted an arm, which, 
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| extending downward, and its lower end reaching to 
within a short distance of the bottom of the drawhead. 
As the link passes into the drawhead, its entering end 
strikes the pivoted arm and disengages the catch, so 
that the coupling pin drops down, causing the arm and 
| gravity catch to swing out of the way, until the coup- 
ling is effected, when they drop down into their former 
| Position for uncoupling and resetting. The elevating 
of the pin is readily effected by means of a rod jour- 
| naled across the end of the car, carrying an arm with a 
suitable short chain and hand lever, or by proper con- 
nection from the car roof. In the small figure is shown 
another form of construction, wherein there are two 
| fixed pins, one of which will be always in the link, pre- 
| Venting its loss, the other being a stop to prevent the 
link retreating when entering an approaching draw- 
head, and having a space above it sufficient to allow 
the link to pass over and hang behind when not re- 
quired, 
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Beet Sugar at Two Cents a Pound. 

We have some interesting figures from Germany, 
showing at what price sugar is now being manufac- 
tured in sixty-four first class factories, as reported by 
the association of Oderbruch and Pomerania. To think 
that it is possible by existing improved appliances to 
extract 11°31 per cent sugar from the beet, and an ad- 
ditional 0°65 per cent from the molasses, or a total of 
11°96 pounds per 100 pounds of beets, is calculated to 
cause a thrill of satisfaction in the breasts of Americans 

who contend for the best welfare of theircountry. The 
cost of this sugar was only tro cents per pound. These, 
however, are actual facts, and could, with very little 
additional expense, be repeated in the United States. 
Unlike sorghum sugar, of an unknown future, this beet 
sugar is placed on the European market in quantities 
sufficient for the entire American consumption. We 
| only have to follow the example given us, to become 
‘the masters and not the slaves of the world’s sugar 
; trade. Why these great opportunities are neglected 
remains a mystery to those who have the country’s 
industries truly at heart.—Zhe Sugar Beet. 

_ a ae ee 

AN IMPROVED COTTON STALK CUTTER. 
| A machine adapted to cut down the stalks or plants 
left standing after harvest, and whereby the stalks are 
j}eut and severed in such way that they may be easily 
' plowed under in preparing the land for the next crop, 
is shown in the accompanying illustration, and has been 
|patented by Mr. John P. Lockwood, of the Wando 
Phosphate Co., Charleston, 8. C. 
| The sulky on which the rearwardly extending stalk 
cutting mechanism is supported has short axles, on 
_ which the wheels are journaled, the axles extending far 
enough inside the sulky frame to allow levers to be 
fulerumed on them. To the back end of each of these 
levers is journaled a shaft carrying a toothed pinion 
which meshes with an internal gear wheel or circular 
rack fixed to the inner face of the adjacent sulky 
wheel. To each of the shafts is fixed a cutter-holding 
frame, made preferably of two long and two short bars 
crossed at the center, where they are fixed to the shaft, 
each of the bars carrying at each end a laterally pro- 
jecting cutter, which as the frame rotates cuts the 
standing staiks. The cutters not only sever the plants 
at a point about four to six inches from the ground, 
but, from the arrangement of the cutters on the longer 
and shorter bars, the severed stalks are cut into com- 
paratively short pieces, which, with the short stumps 
left standing, may be easily plowed under when pre- 
paring the land for the next planting. The long arms 
of the levers carrying the cutter-holding frame, and 
fulerumed upon the sulky wheel axles, extend forward 
to opposite sides of the driver's seat, where they are 
provided with foot plates, which, when depressed, will 
raise the cutter frames and cutters, either at one or 
both sides of the machine, as may be required, to avoid 
projections in the field, as rocks or stumps, the raising 
of the cutter frames and cutters not ungearing thew 
from the sulky wheel gear. 





with the catch, can be folded into a recess in the 
pin, and which is designed to be simple and dura- 
ble, while being automatic in operation, is shown 
in the accompanying illustration, and has been 
patented by Mr. Samuel Byrne, of No. 197 McCaul 
Street, Toronto, Canada. The drawhead has a 
flange on top serving as a protection to the pin 
from eontact with the deadwood, its front end 
being so formed as to protect the gravity pawl of 
the pin from snow and ice. The pin is elliptical 
iu form, with a corresponding aperture in flange 
and drawhead, and has a recess in its lower part 
in which is pivoted a gravity catch, adapted to 
engage arest in the proper position in the draw- 
head. On the lower free end of the gravity catch 
is pivoted an arm having on its upper end ashoul- 
der which engages a projection on the front part 
of the gravity eatch, preventing the arm from 
‘winging to the rear, but permitting its forward 
‘winging motion. When the coupling pin is 
drawn up, the gravity catch swings forward and 
''s shoulder swings into the rest, whereby the pin 
's Suspended in vertical position, the pivoted arm - 





LOCKWOOD’S COTTON STALK CUTTER. 











AN IMPROVED COMBINATION TOOL. 

A tool which can be effectively used either as a cant 
bar, pry bar, pinch bar, spike claw, or rai! lifter is il- 
lustrated herewith, and has been patented by Mr. Wil- 
liam W. Allen, of No. 1126 Tyler Street, Topeka, Kan 
sas. The tool consists of a claw bar with the osual 
claws, with dogs 
pivoted on each 
side of the bar on 
a pivot common to 
both, the dogs 
being each flared 
outwardly and 
slightly beveled 
on their inner 
edge, and having 
their front edge 
curved to prevent 
them being push- 
ed off of a close 
grip. The dogs 
also have trans- 
verse apertures 
through which 
can be passed a 
pin to hold them 
in a locked posi- 
in 
use, the pin being ,. 


tion when not 





hung on a chain, ALLEN’S COMBINATION TOOL. 
while to the outer 
end of each dog is secured a forwardly and slightly 


downwardly extending hook 
—><~ © > ao 
ANTANTI-CLOGGING BOILER FLUE PLUG. 


A boiler flue attachment which is designed to pr 
vent dust, sparks, or unconsumed portions of the fuel 
from entering the flues is represented in the accom- 
panying illustration, and has been patented by Mr. 
John Kelly, 24 Ann St., Los Angeles, Cal. It consists of 
a plug, preferably slightly tapered at one end, pro- 
vided with a central recess opening into the boiler flue, 
and an opening through the wall of the plug communi 

















KELLY’S BOILER FLUE ATTACHMENT. 


eating with such central recess. The plug is driven 
with its tapering end into the front end of each of the 
voiler flues, the outer openings in the plugs being 
turned to the sides in the top row of flues, and upward 
in the following rows. The plugs are thus arranged so 
that the dust and cinders thrown up against the crown 
sheet, on being downwardly deflected, will, on striking 
the top row of plugs, fall again into the fuel, the next 
rows of plugs having their upwardly turned openings 
partially protected by the top rows, to prevent cinders 
from being drawn into them. The outward opening 
in each plug is to be made of about the same area as 
the cross section of a flue. 
——————— 
Frogs in Commerce, 

Almost all the frogs used for experiments in 
vivisection in the European universities are sup- 
plied by an old fisherman of Kopenich, who, for 
forty-five years past, has devoted himself to this 
pursuit. Sometimes he has succeeded in catching 
as many as a thousand in one night. The traffic 
must be quite profitable, as the frogs sell for an 
average of two to four cents apiece.— Period. 
Espan. 

0 9 ce 

A ROADBED oF SALT.—In the Colorado desert, 
near Idaho, there is a large bed of rock salt, and 
the Southern Pacifie Railroad, in laying the track 
to the salt bed, has been obliged to grade the road 
for 1,200 feet with blocks of these crystals. This 
is the only instance where the roadbed is laid and 
ballasted on salt. The sea, which once rolled over 
this place, dried up and left a vast bed of salt 
nearly fifty miles long. The supply is inexhauast- 
ible and the quality excellent. 











Scientific American. 


Professor Horsley on Alcohol. these a particle of aleohol either as diet or medicine, 
Professor Victor Horsley, F.R.S., F.R.C.8., speaking | and yet a large number ought to have died, according 
on the subject of temperance at the recent annual| tothe old view of the treatment of the disease. 
meeting of the Church of England Temperance So-| Figures spoke for themselves, but it seemed to him 
ciety, said that although he was unable to pose asa the use of aleohol as a food and its excessive abuse 
Nestor, and review the history of the temperance! were dependent upon what must be regarded as possi- 
question from the medical point of view, yet he asked | ble from the view of causes which led to its abuse. The 
to be allowed for a moment to assume that part, and/| abuse of alcohol was produced from three groups of 
give a kind of apologia for the past position of the| causes: From mental and moral failure of strength ; 
medical profession. Medical science, unfortunately, | secondly, from the general prevalence of unsanitary 
from the very nature of her general knowledge, was ne-| conditions ; and, lastly, from the unjust and wicked 
cessarily still in the chains of empiricism. It was thus| facilities for getting the poison.—British Medical 
bound, in common humanity, to receive the statements | Journal. 
of any one based upon fair evidence, and to try and | 
test the results which such a one might claim to} IMPROVED CONSTRUCTION OF BUILDINGS. 
have obtained from his own experience. It was in| 
this way that the medical profession became enamored 
of alcoho! as a drug, more especially in the treatment 
of acute disease and fevers. 
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An invention which presents some novel features in 
the construction of buildings, whereby thorough venti- 
| lation and increased security against fire are obtained, 

together with great durability and economy, is illus- 

The example and experience of the late Dr. Todd | t-ateq herewith, and has been patented by Mr. William 
appeared to have great weight. Unfortunately, to) Dryden, of No. 106 Hopkinson Avenue, Brooklyn, N. 
his writings was due the universal employment of! y ~ mo the sides of the wall studding and to the under 
Things had greatly | ide of the floor studding are directly fastened an im- 
—_| proved form of building blocks, taking the place of the 
usual laths and brown coat of plaster. The composi- 





alcohol by the medical profession. 
changed. Physiologica! science had advanced 
mensely. They were now gradually freeing themselves 
from the slavery to which they were before subject, 
and that they knew that position of alcohol, from the 
medical point of view, had to be considered in the two 
opposite conditions of a food and of a drug. Re- 
searches of men like Parkes, who headed the move- 
ment, had given the medical profession the true sci- 
entific value of alcohol, and the value they knew to be 
very nearly zero. He should substantiate fromm clini- 
cal experiences what he was about to say. 

With regard to he reminded his 
hearers of a certain symposium that was written in the! 
Contemporary Review in 1879. In the most brilliant of | 
papers contributed by the medical profession, that by | 
Sir James Paget, their most revered teacher in surgery, | 
reference was made to the popular belief that, as the 
drinking of aleohol existed as a general custom, it! 
wasa good thing. Dr. Parkes, twenty-five years ago, 
pointed out that because one thing was a custom it 
was no evidence of the truth. Cannibalism was a| 
custom in some parts of the world, and was it there- 





aleohol as food, 








fore good ? 

There was one scientific point ascertained beyond 
all doubt with regard to alcohol in its first influence 
upon the human system and animal body, and that 
was that, in proportion to the dose, it checked the 
tissue changes of the body. Alcohol did, in greater or 
lesser degree, check the activity of these processes. 
This could be produced with even a simall dose. | 
Carried to a greater extreme, its effect was not that of | iug compounds, but it preferably consists of whiting, 
a regulator, but it proved an extra blocker of the ma-| Plaster, glue, straw pulp, and alum. The block is 
chinery. “It seems,” said the speaker, “‘a kind of | formed with vertical depressions on one side and cor- 
chronie suicide that they were always to put the | responding spherical projections on the other side, the 
brake on—to pat the brake on the development of their | projections resting against the joists to leave an air 
natural energies. What they wished to do without | space, the blocks being secured in place by nails 
infringing the laws of nature was to get the great-| driven centrally through the depressions, the nail heads 
est amount of energy out of their bodies. Why hin- resting against washers, and the depressions formed in 
der it #” . | the face of the blocks serving to hold the plaster coats 

firmly thereto. The air space thus left extends con- 


Professor Horsley alluded to the series of experi- 
ments on the influence of aleohol upon plant life car-| tinuously around and between the walls of adjoining 


ried out by Dr. Ridge, of Enfield, who found that one | Tooms on the same floor, and between the ceiling and 
sixteenth per cent of a solution of alcohol checked the | flooring of rooms over each other, the ceiling space of 
growth of watercress, and that a tenth solution of| each room being connected by a registered opening 
alcohol killed its seeds. The position of the medical| With the usual chimney flue. An opening is formed 
profession with regard to alcohol as a food was be-| centrally in the ceiling of the room, a circular block 
coming more and more defined. being arranged beneath it, so as to leave an annular 

Professor Horsley next drew attention to the re-| passage for the air and gases from the room into the 
searches of Dr. Hare as to the use of aleohol as a/ Ceiling space, and openings are also formed in the 
medicine, and to the fact noticed by him—the large | blocks around the base of the wall for the entrance of 
decrease in the use of alcohol at the London hospitals | cold air, all these openings being covered with wire 
and the largely increased use of milk and other forms| gauze. By this construction a perfect and thorough 
They had a large amount of evidence to | Ventilation of all the rooms in the building is readily 








APPLICATION OF DRYDEN’S BUILDING BLOCK. 








of nutrition. 
show that the medica!) profession estimated at its full | Obtained. 
value aicohol as a drug. Referring to the London 7. 
Temperance Hospital, where, since 1873, the experi- 
ment as to whether alcohol was useful had been tried| Captain Pope, prison quartermaster, says: 
to the uttermost, the evidence was perfectly wonder-| In accordance with my recommendation in last an- 
ful to those who, like himself, used alcohol occasion-| nual report, approved by the commandant and quarter- 
ally as adrog. itis true that they required even yet | master-general. the welt machine has been gradually 
wore statistics and more figures in the profession,| done away with, as the new facilities have admitted 
and must wait before receiving the statistics as those | and as new hands have become trained, so that in this 
upon which they would absolately rely in the treat-| fiscal year all welts will be sewed by hand. 
ment of patients; but the result so far gained was se| In May, 1886, a pair of cavalry boots were tap-soled 
wonderful and so overwhelmingly contradictory to|(by putting a half sole over the ordinary sole, with 
many preconceived notions, that he had no doubt as| brass screws going through the outer sole only), and 
to what the verdict would be in the half jubilee of the| sent to Captain A. R. Chaffee, Sixth Cavalry, in Ari- 
Temperance Hospital. | zona, for trial. It was found that they wore from May 
In this hospital, which had admitted 4,153 persons| until the latter part of October. Complaint having 
as in-patients and 23,000 as out-patients, alcohol had | been made that the boots and shoes failed to wear well 
only been administered asa drug in four cases. Dr. | in the Department of Arizona, on the recommendation 
Kdmunds, the senior physician, writing in 1884, stated of the commandant, all boots and shoes in said depart- 
that among fifty-three typhoid fever cases there had! ment were sent to the prison to be tap-soled, which has 
been five deaths, and at the examination it was found | been done. 
that no administration of aleohol could have possibly! Certain boots and shoes, such as were worn in the late 
saved them The cases of recovery had done remarka-| Apache campaigns, have been sent here for inspection. 
bly well, and on the whole there was a mortality of | One pair of these were post shoes, which are only made 
rather less than 1 in 10. This mortality was smaller | for light garrison duty, and not intended for field ser- 
than the mortality in any other hospital in London at) vice. Another pair were field shoes—a pattern dis- 
Three pairs of cavalry boots were also 
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that period, and there had net been given to one of | carded in 1835, 


tion of these blocks may be of any of the usual plaster- | 
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sent. They were badly run down at the heels, and 
showed evidence of hard usage, which no boots could 
well endure. 

Six pairs of new shoes were sent from Arizona as sam- 
ples of shoes worn by the troops in the field. Four 
pairs were issued to prisoners doing hard prison labor. 
They were, all but one pair, which were campaign 
shoes, of the old, disearded pattern of field shoes. One 
pair issued April 3, to No. 408, doing general outside 
work, were half-soled June 6, and are still in use. One 
pair of field shoes issued to No. 440, April 10, were half- 
soled June 4, and were worn out and thrown away July 
10. One pair of field shoes issued to No. 399, April 10, 
doing quarry work—the hardest work on shoes that 
can be done—were half-soled June 16 and July 19, and 
are still in use, and one pair field shoes issued te No. 
313, April 28, are still in use, and have not been re- 
paired. 

There have been made for trial shoes sewed with 
thread called ‘“‘ metalin,” composed of strands of flax 
and brass, copper, or steel wire. These were found to 
endure so well that all boots and shoes are to have the 
outer seam stitched with this thread in future. 

The Campbell Lockstitch Machine Company was per- 
mitted to set up a machine in the shop and stitched 
1,000 pairs of shoes for trial. As faras tested the stitch 
is found durable and satisfactory, but the use of metalin 
thread, which is somewhat more easily sewed on the 
Goodyear & McKay stitcher, renders a change in ma- 
chines undesirable. 

There were also made 1,000 pairs brass-screwed post 
shoes for trial. As far as tested they have been found 
durable and likely to prove a great improvement on 
the sewed calfskin shoes. I believe these to be fully 
as durable for ordinary wear in garrison as sewed cam- 
paign shoes. 

During the past year the manufacture of calfskin 
shoes was ordered discontinued as soon as the supply 
of calfskin now on hand should be exhausted. 

I cannot refrain from expressing the conviction, ac- 
quired from much study of the subject and discussion 
with officers and soldiers, that the post shoes were the 
most desired shoes ever issued to the army, and their 
discontinuance will be generally regretted by officers 
and soldiers ; that substituting brass screwing for sew- 
ing, they make as good and strong shoes for dress pur- 
poses as can be made at any reasonable price. The 
cost per pair of these brass-screwed, calfskin shoes is 
only $2.72. 

The cost of the labor of prisoners at 50 cents per day 
is now charged into the price of boots-and hoes, as 
with other articles, and credited to the prison. As the 
| boots and shoes are bought and paid for by the soldier 
}on his clothing account, this requires him to pay for 
| the labor of the prisoners. On many considerations, it 
seemns to me the soldier might be allowed the benefit of 
this labor without charge, and I, therefore, renew the 
| recommendation, formerly made, that the charge for 

prisoners’ labor be omitted in making up the price of 
boots and shoes. 
~— + @-e______ 
Nitro-Glycerine Shells, 

At Sandy Hook, recently, Serge D. Smolianinoff 
/made experiments in firing nitro-glycerine from a 100 
pound Parrot rifled gun, using eighteen pounds of 
|service powder for a shot. The shells used were of 
about ninety-two pounds weight, and were charged 
| with five pounds of nitro-glycerine each, and provided 
with the inventor's igniter. The gun was fixed in an or- 
dinary cradle, and shots were directed against a four- 
teen inch thick target of wrought iron. Mr. Smolian- 
| inoff himself had to fill the shells with nitro-glycerine 
}and place them in the gun. 

Five officers of the Ordnance Department were pres- 
}ent—Col. Mordecai, Major Farley, Capt. Greer, Capt. 
Morrison, and Lieut. Howard. The cannon was dis- 
|charged by an electric primer. The officers present 
}and Mr. Smolianinoff hid themselves in the fortress, 
| about 300 yards distant from the gun. At the first fir- 
|ing the shell duly exploded on the impact of the tar- 
get, making a depression about four inches deep, and 
displacing the target about three inches. Some frag- 
ments of the shell were scattered over the fortress, 
scaring those inside. The second shell exploded, made 
a crackin the target about fifteen inches long and a 
|quarter of aninch wide, and broke two rivets, one 
‘three and a half inches and the other two and a half 
inches in diameter. The third shell also exploded, 
making an impression about five inches deep. 

After three shots the target was found displaced 
‘about 18 inches and torn off from the wooden base to 
which it was fastened. Up to this time this target 
‘had stood all kinds of shots, even gelatine-filled shells. 
The inventor believes that if he could have had steel 
instead of iron shells, the target would have been 
blown to fragments. Only three shots were made, 
| further experiments being prevented by darkness. The 
18 pound charge of powder has developed, in the gun 
used, pressure about 25,000 pounds toa square inch, 
and giving the initial velocity of about 1,600 feet a 
}second. With these three shots Mr. Smolianinoff has 
|to his credit 327 shots, all of which are said to have 
been successful. 
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o-Burning Bollers—How to Start the Fire, 
To the Editor of the Scientific American : 

In your issue of October 22 you quote from Jrona 
description of the method of using oil for fuel in 
poilers ; and it is there stated that the furnace is pri- 
warily started with coal until a sufficient steain pressure 
has been reached in the boiler to start the oil-burn- 
ing apparatus.’ When a boiler or furnace has been pro- 
perly arranged for burning oil, it is not fitted to burn 
any other kind of fuel. Hence the inconvenience of 
generating steam with other kinds of fuel is very 
marked, and can be obviated and much improved 
py connecting an air pump to be operated by hand. 
The pump can be connected either to the boiler or direct 
to the burner. I know of the former method being 
ysed satisfactorily. BEN. HILL. 

Tiona, Pa. 
Experiments on the Sense of Smell in Dogs.* 

L once tried an experiment with a terrier of my own, 
which shows, better than anything that I have ever 
read, the almost supernatural capabilities of smell in 
dogs. On a bank holiday, when the Broad Walk in 
Regent’s Park was swarming with people of all kinds, 
walking in all directions, I took my terrier (which I 
knew had a splendid nose, and could track me for miies) 
along the walk, and, when his attention was diverted 
by astrange dog, I suddenly made a number of zig- 
zags across the Broad Walk, then stood on a seat, and 
watched the terrier. Finding I had not continued in 
the direction I was going when he left me, he went to 
the place where he had last seen me, and there, picking 
up my seent, tracked my footsteps over all the zigzags 
Ihad made, until he found me. Now, in order to do 
this, he had to distinguish my trail from at least a hun- 
dred others quite as fresh, and many thousands of 
others not so fresh, crossing it at all angles. + 

The object of the experiments about to be described 
was that of ascertaining whether a dog, when thus dis- 
tinguishing his master’s trail, is guided by some dis- 
tinctive smell attaching to his master’s shoes, to any 
distinctive smell of his master’s feet, or to both these 
differences combined. 

I have a setter bitch, over which I have shot for eight 
years. Having a very good nose, she can track me over 
immense distances, and her devotion to me being very 
exclusive, she constituted an admirable subject for my 
experiments, 

These consisted in allowing the bitch to be taken out 
of the kennel by some one to whom she was indifferent, 
who then led her to a prearranged spot from which 
the tracking was to begin. Of course this spot was al- 
ways to leeward of the kennel, and the person who was 
to be tracked always walked so as to keep more or less 
toleeward of the starting point. The district —park 
lands surrounding a house—was an open one, present- 
ing, however, numerous trees, shrubberies, walls, etc., 
behind which I could hide at a distance from the start- 
ing point, and so observe the animal during the whole 
course of each experiment. Sundry other precautions, 
which I need not wait to mention, were taken in order 
to insure that the bitch should have to depend on her 
sense of smell alone, and the following are the experi- 
ments which were tried : 

1. I walked the grass lands for about a mile in my 
ordinary shooting boots. The instant she came to the 
starting point, the bitch broke away at her full speed, 
and, faithfully following my track, overtook me ina 
few minutes. 

2. [set a man who was a stranger about the place to 
walk the park, Although repeatedly put upon his 
trail by my servant, the bitch showed no disposition 
to follow it. 

3. Lhad the bitch taken into the gun room, where 
she saw me ready to start forshooting. I then left the 
sun room and went to another part of the house, while 
luy aiekeeper left the house by the back door, walked 
‘certain distance to leeward in the direction of some 
partridge ground, and then concealed himself. The 
bitch, who was now howling to follow me, was led to 
the back door by another servant. Quickly finding the 
trail of the gamekeeper, she tracked it for a few yards; 
bat, finding that I had not been with him, she left his 
trail, and hunted about in all directions for mine, which, 
of course, was nowhere to be found. 

4. I collected all the men about the place, and di- 
rected them to walk close behind one another in Indian 
file, each man taking eare to place his feet in the foot- 
Prints of his predecessor. In this procession, number- 
— twelve in all, I took the lead, while the gamekeeper 
oon up the rear. When we had walked two hun- 

ed yards, I turned to the right, followed by five of the 
len; and at the point where I had turned to the right, 
seventh man turned to the left, followed by all the 
emainder, The two parties thus formed, after having 

* Paper read by Mr. George J. Romanes before the Linnean Society, 
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walked in opposite directions for a considerable dis- 
tance, concealed themselves, and the bitch was put 
upon the common track of the whole party before the 
point of divergence. Following this common track 
with rapidity, she at first overshot the point of diver- 
gence ; but, quickly recovering it, without any hesita- 
tion chose the track which turned tothe right. Yetin 
this case my footprints in the common track were over- 
laid by eleven others, and in the track to the right by 
five others. Moreover, as it was the gamekeeper who 
brought up the rear, and as in the absence of my trail 
she would always follow his, the fact of his scent being, 
8o to speak, upper most in the series wag shown in no 
way to disconcert the animal when following another 
familiar scent lowermost in the series. 

5. I requested the stranger before mentioned to wear 
my shooting boots, and in them to walk the park to 
teeward of the kennel. When the bitch was led to this 
trail, she followed it with the eagerness wherewith she 
always followed mine. 

6. I wore this stranger’s boots, and walked the park 
as he had done. On being taken to this trail, the bitch 
could not be induced to follow it. 

7. The stranger walked the park in bare feet. The 
bitch would not follow the trail. 

8. I walked the park in bare feet. The bitch follow- 
ed my trail ; but in quite a different manner from that 
which she displayed when following the trail of my 
shooting boots. She was so much less eager, and there- 
fore so much less rapid, that her manner was sugges- 
tive of great uncertainty whether or not she was on my 
track. 

9. I walked the park in new shooting boots, which 
had never been worn by any one. The bitch wholly 
refused to take this trail. 

10. I walked the park in my old shooting boots, but 
having one layer of brown paper glued to their soles 
and sides. The bitch was led along my track, but paid 
no attention to it till she came to a place where, as I 
had previously observed, a small portion of the brown 
paper first became worn away at one of my heels. 
she immediately recognized my trail, and speedily fol- 
lowed it up, although the surface of shoe leather which 
touched the ground was not more than a few square 
millimeters. 

11. I walked in my stocking soles, trying first with 
new cotton socks. The bitch lazily followed the trail 
a short distance and then gave it up. I next tried 
woolen socks which I had worn all day, but the result 
was the same, and therefore quite different from that 
yielded by my shooting boots, while more resembling 
that which was yielded by my bare feet. 

12. I began to walk in my ordinary shooting boots, 
and when I had gone fifty yards, I kicked them off and 
carried them with ime, while I continued to walk an- 
other three hundred yards in my stocking soles ; then 
I took off my stockings, and walked another three hun- 
dred yards on my bare feet. On being taken to the 
beginning of this trail, or where I had started in my 
shooting boots, the bitch as usual set off upon it at full 
speed, nor did she abate this speed throughout the 
whole distance. In other words, having been once 
started upon the familiar scent of my shooting boots, 
she seemed to entertain no doubt that the scent of the 
stocking soles and of the bare feet belonged to me; al- 
though she did not clearly recognize them as belonging 
to me when they were not continuations of a track 
made by my shooting boots (10 and 11). 

13. I requested a gentleman who was calling at the 
house, and whom the bitch had never before seen, to 
accompany me in a conveyance along one of the carriage 
drives. Atadistance of several hundred yards from 
the house I alighted ia my shooting boots, walked fifty 
yards beside the carriage, again entered it, while my 
friend alighted and walked two hundred yards still 
further along the drive. The bitch ran the whole 2 
yards at her full speed, without making any pause at 
the place where the scent changed. This experiment 
was subsequently repeated with other strangers, and 
with the same result. 

14. I walked in my ordinary shooting boots, having 
previously soaked them in oil of aniseed. Although 
the odor of the aniseed was so strong that an hour after- 
ward the path which I had followed was correctly 
traced by a friend, this odor did not appear to discon- 
vert the bitch in following my trail, for she ran me 
down as quickly as usual. It was noticed, however, by 
the friend who took her to the trail that she did not set 
off upon it as instantaneously as usual. She began by 
examining the first three or four footsteps with care, 
and only then started off at full speed. 

15. Lastly, I tried some experiments on the power 
which this bitch might display of recognizing my indi- 
vidual odor as emanating from my whole person. Ina 
large potato field behind the house, a number of labor- 
ers had been engaged for eight or ten hours in digging 
up and carrying away potatoes all the way along half 
a dozen adjacent “drills.” Consequently, there was 
here a strip of bared land in the field about twenty 
yards wide, and a quarter of a mile long, which had 
been thoroughly well trampled over by many strange 
feet. Down this strip of land I walked in a zigzag 
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turned out of the field, and again walked up a part of 
the way toward the house, but on the other side of a 
stone wall which bounded the field. This stone wall 
was breast high, and was situated nearly a hundred 
yards to windward of my previous course through the 
potatoes. The bitch, on being led out of the house, 
was put upon my trail at the top of the field, and at 
high speed picked out my trail among all the others, 
following roughly the various zigzags which I had 
taken. But the moment she gained the *“ wind’s eye” 
of the place where I was standing behind the wall, she 
turned abruptly at a right angle, threw up her head, 
and came as straight as an arrow to the spot where I 
was watching her. Yet while watching her I had al- 
lowed only my eyes to come above the wall, so that 
she proved herself able to distinguish instantly the 
odor of the top of my head (without hat) at a distance 
of two hundred yards, although at the time she was 
surrounded by a number of overheated laborers, 

16. On another day, when it was perfectly calm, I 
tried the experiment of standing in a deep dry ditch, 
with only the top of my uncovered head above the 
level of the surrounding fields. When she was led 
within two hundred yards of the place, she instantly 
perceived my odor, and ran in a straight line to where 
I had then ducked my head, so that she should receive 
no assistance from her seuse of sight. This experiment 
shows that, in the absence of wind, the odor of my 
head (and no doubt, ina lesser degree, that of my body) 
had diffused itself through the air in all directions, and 
in an amount sufficient to enable the setter to recog- 
nize it as my odor at a distance of two hundred yards, 

From the above experiments I conclude that this 
bitch distinguishes my trail from that of all others by 
the peculiar smell of my boots (1 to 6), and not by the 
peculiar smell of my feet (8 to 11). No doubt the smell 
which she recognizes as belonging distinctively to my 
trail is communicated to the boots by the exudations 
from my feet; but these exudations require to be com- 
bined with shoe leather before they are recognized by 
her. Probably, however, if I had always been ac- 
customed to shoot without boots or stockings, she 
would have learnt to associate with me a trail made by 
my bare feet. The experiments further show that al- 
though a few square millimeters of the surface of one 
boot is amply sufficient to make a trail which the ani- 
mal can recognize as mine, the scent is not able to 
penetrate a single layer of brown paper (10), Further- 
more, it would appear that in following a trail this 
bitch is ready at any moment to be guided by inference 
as well as perception, but that the act of inference is 
instantaneous (12 and 13 as compared with 2, 8, and 11). 
Lastly, the experiments show that not only the feet (as 
these affect the boots) but likwise the whole body of a 
man exhales a peculiar or individual odor which a dog 
can recognize as that of his master amid a crowd of 
other persons (15); that the individual quality of this 
odor can be recognized at great distances to windward 
(15), or, in calm weather, at great distances in any di- 
rection (16); and that it does not admit of being over- 
come by the strong smell of aniseed (14) or by that of 
many other footprints (4).—Nature. 
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The Motive Force of the Worid, 


The Bureau of Statistics in Berlin has recently issued 
sole interesting information in connection with this 
subject. Four-fifths of the engines now working in the 
world have been constructed during the last 25 years. 
France owns 49,590 stationary or locomotive boilers, 
7,000 locomotives, and 1,850 boats’ boilers; Germany 
has 59,000 boilers, 10,000 locon otives, and 1,700 ships’ 
boilers; Austria, 12,000 boilers and 2,800 locomotives. 
The force equivalent to the working steam engines re- 
presents : In the United States, 7,500,000 horse power ; 
in England, 7,000,000 horse power ; in Germany, 4,500, - 
000 ; in France, 3,000,000 ; and in Austria, 1,500,000. In 
these figures the motive power of the locomotives is 
not included, whose number in all the world amounts 
to 105,000, representing a total of 3,000,000 horse power. 
Adding this amount to the other powers, we obtain the 
total of 46,000,000 horse power, A steam hdrse power is 
equal-to three actual horses’ power ; and a living horse 
is equal to sevenmen. The steam engines of the world 
represent, therefore, approximately the work of 1,000,- 
000,000 men, or more than double the working popula- 
tion of the earth, whose total population amounts to 
1,455, 928,000 inbabitants. Steam has accordingly trebled 
man’s working power, enabling him to economize his 
physical strength while attending to his intellectual 
development. 
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Windmill Power for a Printing Office. 


Mr. Max Nicolaus, editor of the Avalanche, Sauk 
Center, Minn., sends us photographs of his printing 
office, in which he has two job presses run by a wind- 
mill—a fact that is exciting considerable attention in 
that section. Wind is an important agent in the run- 
ning of political newspapers, especially about election 
time, but its employment in such prosaic service as 
doing usefal commercial printing is, we believe, quite 
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THE BOSTON SEWER SYSTEM AND 
MAIN DRAINAGE WORKS. 


(Continued from first page.) 


Boston, indicates the intercepting se- 
wer. While it was constructed so as to 
cut off the discharge into the waters of 
the bay of all ordinary drainage, the 
old outlets were not completely closed. 
and, by means of 
dams or gates, are arranged to dis- 
charge all over a certain amount. 
This amount is made great enough to 
allow for all ordinary flow and for the 
lighter rain storms. In case of heavy 
falls of rain, the overflows come into 
action, and permit part of the water to 
run directly away into the bay. 

From the city the transit lines run 
eastward, and reach eventually a low, 
marshy piece of land called the “calf 
pasture.” Over this a causeway, mark- 
ed Mt. Vernon Street on the map, has 
been built. Under its roadway the 
sewer runs for about a mile. At the end 
of this line the pumping 
station is established. Up 
to this point in the main 
and intercepting sewers, 
devoted to the city of Bos 
ton and environs, a length 
of 13's miles ia included 
The diameter of the main 
5 to 104, 


They are preserved, 


line varies from 7! 
feet. 
lin 
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Its mean descent 
2500. The bottom of 
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each. The low duty engines were 
built by Henry R. Worthington & Co 
They cost $45,000 each. The leading 
data for each one is as follows: 


Nomina] capacity. ......... 25,000,000 gallons a day 
Speed for capacity. ...12 double strokes per minut: 





Diameter of high pressure cylinder............ 21 in 

Di of expansion cylinder............... 35 © 

OT ino ccrncnvbesceucketcscce 45 * 

0 a ae 4ft 

Guaranteed duty, in foot pounds per 100 Ib. of coa! 
60,000,000. 


They are of the well-known horizon 
tal type of these makers, with a new 
style of hydraulic valve gear. 

The pair of high duty engines cost 
$140,000 more than the pair of low 
duty engines. The total coal burned 
in 1886 cost $7,789.55. They cannot 
well be credited with a saving of over 
this amount during the year. Doing 
this, their saving will represent only a 
little over 5 per cent on their excess of 
cost over cheaper low duty engines 
This is supplemented, of 
course, by a saving on 
boiler capacity; but the 
latter is of minor account 
Hence they probably illus 
trate one of those cases in 
engineering where capital 
ization of improved appa 
ratus is barely paid for by 
the increased economy etf- 
ected. Still, every hydrau 





its delivery end at the pumping station is 14 feet below | is provided with an oblique extension or horn of suit- | lic engineer aims for high efficiency, and it seems onl!) 
able angle to secure the best working of the connec-| fitting that such a great city as Boston should have 
The pumping station, of which we give an exterior | tions. The flywheel journal is nearly on a line with the | the most perfect engines that are procurable for money. 


low water le¢el. 


and interior view, is a fine structure. It is built of|lower heads of the steam cylinders. The leading 


granite, and in its architectural features is worthy of | dimensions of these engines are as foilows : 








Diameter of high pressure cylinder. 


254% in. 
Diameter of low pressure cylinder.. es 


Diameter of plunger... ......... a * 
Length of stroke... . 9 ft. 
Distance between centers of cylinders, 15“ 2 “ 
Radius of beam to end centers. ... oe. 
Radius of crank hon kee 4“ 
Diameter of flywheel....... a> 
Weight of flywheel.............. . 36 tons, 


Nominal capacity of each engine, 25,000,000 gallons 
a day. 
Speed for capacity... . 
They were tested at the same time 
with the boilers, and gave a very 
high efficiency. Each test extended 
over 24hours’ running. Inone trial an 
indicated power of 251 H. P. was ob- 
tained, ;in the other 290 H.P. In 
sewage lifted with no allowance for 
slip of pumps (85 per cent to 4°6 per 
cent to be added), an actual power of 
219°9 and 243°5 H. P. respectively was 
attained. Per indicated horse power 
an average of 1°34 pounds of coal was 
burned per hour. With new valves, 


11 revolutions per minute. 


j, REGREEG, 


af 






' 

| 

~ 

: ses 





2 a 











— SS 


BOSTON DRAINAGE SYSTEM—PUMPING STATIO 





N BUILD 


the slip of the pumps reduces to 2°5 
per cent. A portion of the steam was 
used to drive the feed water pump. 


G. 


all commendation. Its general plan includes two wings, | Allowing for this, the duty of the pumping engine 


with a connecting building. 


te AE 
coal storage, and from within it the large chimney rises. | 


The capacity of the coal bins is 6,000 tons. 

In the connecting building the boilers, four in num- 
ber, are placed. Each pair is of 250 horse power, and 
can supply af the steam réquired in ordinary working. 
They are built of steel ; each one has 4544 square feet 
grate surface and 1,826 square feet heating surface, giv- 
ing a ratio of 40:1. Exhaustive tests of efficiency were 
made in the spring of 1885, showing an evaporative 
power of 10°48 lb. of water per pound of dry coal from 
water of the actual existing temperature ; reducing to 
a commercial efficiency of about nine pounds. During 
these tests the boiler under trial was indicating from 
112 to 134 horse power 

In the other wing are situated the pumping engines. 
These are divided into high duty and low duty en- 
gines. Of there are two, each engine 
having two cylinders. 

On the first page of this paper we illustrate the great 
high duty pumping engines, designed by Mr. E. D. 
Leavitt, Jr. They are impressive structares, and pre- 
sent an impusing appearance, as the great flywheels 
ceaselessly rotate, and the engines quietly do their 
daty and dispose of the drainage from nearly ten square 


each class 


miles of territory. 

They are compound beam engines. The pumping 
cylinders, of which there are two, are directly below 
and in line with the high and low pressure steam cyl- 
inders. The low pressure steam cylinder is situated 
at one extremity, the high pressure cylinder at the 
other extremity of the walking beam. This secures a 
very even disposition of the main working parts of 
the engine. The walking beam is pivoted at about 
the floor level. From one of its ends the pitman rises 


One wing is devoted to | 





to the crank. The pitman end of the walking beam 


reduced to 122,500,000 foot pounds per hundred pounds 
of coal. This gives an extremely high efficiency, and 
speaks well for the design of the pumps. They were 
built by the Quintard Iron Works, and cost $115,000 





The low duty engines are used when a heavy rain 
sends a large volume of drainage to the station. The 
bulk of the work is done by the high duty engines. 

The sewage is pumped out of the delivery sewer, first 
being screened through cages of one inch mesh. Here 
one or two cubic yards daily of materialisarrested. It 
is collected from time to time, pressed in a hand press, 
and burned under the boilers. 

From the pumps the screened sewage is delivered 
through mains four feet in diameter, one for each 
engine, to two parallel lines of deposit sewers. The 
latter are built of concrete masonry, forming a mono- 
lithie mass, and each one is 1,260 feet long, 8 feet 
wide, and 16 feet high. 

Through them the liquid flows at a rate of about 3 
inches per second. The fine material held in suspen 
sion is almost completely deposited in the first 600 feet. 
About midway of their length a twelve inch pipe en 
ters them, from one side, connecting with vertical 
trunks. One trunk isin each sewer, with two gates near 
the lowest level. On opening one or the other of these 
gates, the lower layers of water rush out with high 
velocity, carrying with them the solid material that 
has accumulated. To assist in feeding it up to these 
trucks, a chain feeder is employed and also a movable 
scraper. Both are illustrated. The chain feeder, con 
structed on the principle of a chain pump or grain 
elevator, draws the material along to the mouth of 
the discharge pipe, which engulfs all that comes near 
it. The movable scraper consists of a dam or screen 
that approximately fits the sewer. An extension plat- 
form runs back from its base, and when the machine 
is in use, receives 4,800 pounds weight to keep the end 
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jown. A chain holds the gate upright against the 
essure of the water. This machine is put in posi- | 

1» at the end of the sewer nearest the pumps and the | 
_owage is tarned in. It rans over the gate and also to 
_ome extent around and under it, pressing the scraper | 
orward at the same time, The pressure and scouring | 
action of the water work and force the deposit forward 
-otil it reaches the outlet trunk. To replace the 
.raper, the weights are removed and it is floated back. 

The current through the outlet pipe is sufficient to | 
carry a half brick with it, 
nd stieks ean even be car- 
ried by it around the 
bends. The sludge is de- 
livered toa tank. As much 
water. comes with it, this, 
ter settling, is permitted 
to flow on and into the 
sewer again, beyond the 
deposit lines. The sludge 
is taken out to sea in a 
barge, and dumped into 
the water. 

In 1886 the maximum 
daily amount pumped was 
(11,587,837 gallons, the 
average daily amount was 
36,866,129 gallons. The 
cost for labor, fuel, re- 
pairs, and general expen- 
ses, no interest or deprecia- 
tion being ineluded, was 
for 1886, $29,168.34. The 
lift varies from 35 to 45 
feet, and the cost per mil- 
lion gallons lifted one 
foot is put at $0.059, or 
about six cents. Some 
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Electrical Notes, 

Role of Electricity in the Production of Hail,—An en- 
deavor has often been made to bring in electricity as 
one of the determining causes of the formation of hail, 
through the more rapid cooling that electrified liquids 
undergo—an effect that was pointed out a long time 
ago by (among others) Abbot Nollet and Guyten de 
Morveau. 

Mr. Govi has taken up these experiments, and has 
demonstrated that the electrification of even a liquid 
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add 10 parts of chloride of aluminum, heat to 100° C., 
and then allow to cool. After this add 39 parts of cy 
anide of potassium to the solution. 

The object to be plated, after being properly cleaned, 
as in the processes of gilding, etc., is suspended in the 
bath from the positive electrode, and a plate of alum 
inum is used as a negative electrode. The current 
should be quite feeble. 

After being polished the deposited metal will be ex 
ceedingly brilliant, more so even than silver. 

Joints of Klectrical Con- 

















a 


ductors. — When the ex 
tremities of copper conduc 
tors are joined by simply 
twisting the wires around 
each other, it is not rare to 
see a slight deposit of oxide 
form, which increases the 
resistance, 

Mr. Matignon, 
nesse, secures a perfect 
contact of the wires by 
depositing, through elec- 
trolysis, a layer of copper 
at the point of contact, 
and covering the 
with insulating 
stance. 

—_—————_0o eo 


of Ey- 


whole 


an sub- 


Protecting Iron against 
Rust. 

is well known that 

long-standing evil of 

composition 


it 
this 
paint and 
peeling off has more par- 
ticularly manifested itself 
of late in consequence of 
the substitution of steel 





a 





seven or eight cubic yards 
of sludge are collected 
daily from the deposit se- 
wers. The sewage, now almost clean water, is carried 
through a 74g foot sewer, 7,160 feet long, across Dor- 
chester Bay, then through a temporary flume, 11 feet 
high and 12 feet wide and about 6,000 feet long, to the 
reservoirs On Moon Island. Here it is collected and 
impounded. These reservoirs vover 5 acres. Their 
floor is 1 foot below high water mark, and their walls 
are 16 feet high. Their capacity is 25,000,000 gallons. 
About one hour after high tide, the outlet gates are 
opened, the nearly clear drainage rushes out, and in 
forty minutes they are emptied. The drainage is then 
allowed to accumulate for another tide. 

\The gates are worked by a long shaft, nearly 600 feet 
long, that carries bevel cog wheels in pairs, one pair 
for each gate. By setting these, the shaft, though re- 
volving in one direction, can be made to either open 
or shut the valves. The shaft is driven by a turbine 
wheel, which is turned itself by the drainage water, 
a portion of 
which is diverted 
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cannot produce such an effect. In order that such ef- 
fect be produced, it is necessary that, through the ac- | 
tion of the neighboring points of the surface, an elec- 
trical wind shall occur, which then, in renewing the | 
strata of air in contact with the liquid, shall hasten | 
the evaporation, and consequently the cooling of the 
liquid. 

The electrified drops of water of the clouds can evi-| 
dently do nothing of the kind, and electricity, there- | 
fore, cannot play the part that has sometimes been as- 
signed to it. 

Decomposition of Water by Electricity.—The same 
physicist has recently performed a curious experiment 
that permits of rendering very perceptible the decom- 
position of water by the electricity of ordinary ma- 
chines or the induction apparatus of Belli, Holtz, 
Wimshurst, and others, without having recourse to 
the exceedingly fine gold or platinum wires used for 


'action of the salt water. 


for iron plates, all new 
vessels invariably throw- 
: ing off their first coat. This 
may in part be attributed to the smooth surface of the 
plates and in part to the existence of a *“‘ bloom” on 
their surface, which after a short time detaches itself 
and falls off, carrying the paint with it, and so expos- 
ing large portions of the plates to the deleterious 
This is aided by the con- 


ISLAND. 


tinuous chafing between wind and water caused by 
lighters and quay walls, and in the bows by the 
anchor chains, whereby large surfaces of paint are 
removed and mueff rusting results. 

The Admiralty and a few private ship-owning firms 
have attempted to overcome this lack of adhesion be- 
tween plate and paint by pickling the plates in a 
weak solution of hydrochloric acid before riveting them 
on the frames, thus removing the * bloom” and pro- 
ducing aslightly porous surface on which the paint 
can geta readier hold. This process, in addition to 
its expense, requires very careful handling, as an appre- 

ciable amount of 





metal is lost if the 





for this purpose. 
A steam plant is 
provided also for 
use when the 
turbine is laid up. 
The bottoms of 
the reservoirs are 
shaped so as to 
favor perfect 
drainage. To 
flush them, drain- 
age is allowed 
simultaneously to 
enter at one cor- 
ner and flow out 
at the other. 
This scours them 
perfectly, leaving 
the masonry bare 
and clean. Sam- 
ples of the fluid 
collected here are 
as clean as rain 
water, except for 
a slight deposit. 
The finid has 
quite a stron g 
odor, however. 
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plates remain too 
long in the acid 
while even under 
favorable 
the 
surface produced 
is not sufficiently 
rough to secure 
the adhesion of 
the when 
subjected to out- 
side chafing. It 
has been reserved 
to Messrs. Holzap 
fel & C 
vise a thoroughly 
and, at 

time, 


most 
conditions 


paint 





o. to de- 
practical 
the 
simple and inex- 
method 


saine 


pensive 
of surmounting 
this difficulty, 
their plan 
sisting in simply 
all 


be 


con- 


rough-rolling 
the plates to 
used in the con- 
struction of a ves- 


This is done 





sel. 





The men in 
charge make no 
complaint, and their health seems perfect. The flume 
leading from Squantum to Moon Island, and which we 
have referred to as only temporary, is carried by a new 
embankment. When this shall have settled and reach- 
ed a definite level, a permanent masonry structure will 
be built and the system will then be complete. 


se  — 
— or 


NEwWs comes from Prescott, Arizona, of the discovery 
of a wonderfully rich ledge of gold bearing rock 20 
inches wide, on the Hassayampa River. The assay 
shows $100,000 per ton. The pieces of the rock, when 








broken, hang together by the gold in them. 


this purpose by Wollaston in 1801. It is simply a ques- 
tion of preserving the acidulated water of a voltameter 
from atmospheric pressure. The two gases are observed 
to disengage themselves in abundance from the pla- 
tinum wires as soon as the latter are connected with the 
positive and negative sources of electricity whose chem- 
ical action it is desired to demonstrate. The use of a 
battery permits the phenomenon to be rendered visible 
toa large audience. 

Electro-metallurgic Deposit of Aluminum.—Mr. H. 
Reinbold gives the following process : Prepare a bath 
containing 50 parts of alum (potassic) to 300 of water, 





, 

at the rolling 
wills, where the rolls, instead of having smooth, cyl- 
indrical surfaces, are formed so that their rolling faces 
somewhat resemble a fine file, corresponding inden- 
tations being of course formed in the plates as they 
pass between them. 

By having the surface of the iron roughened in this 
manner, the minimum of scale would be formed, while 
the paint, which could be applied at once, would find a 
suitable surface for permanert adhesion. Again, when 
chafed, the injury would be localized by the roughen 
ing, and only a very small quantity of paint being dis- 
placed, the consequent rusting would be insignificant 
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Natural History Notes, 

The Longevity of Birds.—The human race is not the 
only one that has the privilege of furnishing cen- 
tenarians. There are several birds that have the pre- 
tension to easily reach the age that Mr. Chevreul has 
attained. Among the canditates for the prize of long- 
evity, says the Hlevewr, must be cited the eagle, the 
swap, and the raven, which live for over a century. 
The perroquet, as well as the heron, is content to be- 
come a sexagenarian. The sparrowhawk lives to the 
age of forty, which is the age likewise reached by the 
duck and pelican. The pea fowl lives to be twenty-five, 
the pigeon twenty, the crane twenty-four, the linnet 
twenty-five, the goldfineh fifteen, the lark thirteen, the 
black-headed warbler fifteen, the blackbird twelve, the 
canary bird twenty-four, the pheasant fifteen, the 
thrush ten, the domestic cock ten, the red throat 
twelve, and the wren three. 

The Color of Colored Leaves.—Dr. T. W. Engelmann 
has investigated the cause of the color in colored leaves 
where the coloring is normal. He finds it due to two 
different causes ; a variation in the color of the assimilat- 
ing chlorophyll grains and the occurrence in the leaf 
of special pigments in addition to the normal chloro- 
phyl. In the first case the coloring matter appears to 
be invariably of a light shade, and either pure yellow 
or yellow-green, with every transition between this 
and ordinary chiorophy! green. In the second case it 
is usually red-brown, dark purple-brown, purple-red, or 
violet. 

In the first group of cases the proportion of color- 
ing substance is often nearly uniform in the same spe- 
cies. In the yellow variety of the elder the tint does 
not appear to be due to a pure xanthophyl, but to a 
mixture of chlorophylan with a small quantity of true 
chiorophy!l. In more refrangible light (about 4 = 
0°53 4) the yellow cells decompose relatively, if not abso- 
lutely, more carbon dioxide than the green cells do; 
while in red and green light the green cells decompose, 
both relatively and absolutely, more than the yellow. 

In the second group the seat of the pigment is usu- 
ally the cell sap, less often the cell wall. In the latter 
case the coloring is mostly confined to small portions of 
the surface, causing variegated leaves, as in the zonal 
pelargoniums. Of leaves colored by soluble pigments, 
Dr. Engelmann has examined about fifty kinds. These 
may be divided into two sections, connected with one 
another by intermediate forms: those in which the 
leaves are normally colored during the whole or the 
greater part of their existence and those which are 
colored only when young. ‘In both these cases the col- 
oring is usually, but not always, spread over the whole 
surface of the leaf. That cells containing a purple sap 
can decompose carbon dioxide as energetically as those 
which contain pure chlorophyl is shown by the vigor 
exhibited by the copper beech, the various species of 
Coleus, ete. 

Effect of an Helipse on Birds.—The last eclipse of 
the sun seems to have produced more effect upon ani- 
mals than upon man. La Natwre says that, at Berlin, 
birds that were in full song at sunrise suddenly became 
silent, and, when the darkness was deepest, showed 
their inquietude by cries of fear. It was remarked by 
observers that perroquets were the most alarmed, while 
canary birds appeared to be the most indifferent to 
the astronomical phenomenon. 

Bobolinks.—The bobolink is a favorite field sougster 
in our Northern States, but when he goes southward 
he changes his name to “reed bird” and “rice bird,” 
and puts on a most rapacious, vicious, and destructive 
character. In turn, he becomes the target of pot- 
hunters, by whom millions are destroyed for table use. 
The bobolink, transferred to the South, lives daintily 
on the rice fields, and this industry is actually crippled 
by these birds, which appear in innumerable hosts at 
seed planting and again at harvest time. No one would 
imagine that our well favored “‘ Robert o’ Lincoln” 
comes to us from a most fearful raid on rice, and de- 


Se 





parts from us with the same evil intent The rice crop 
by the last census was valued at $6,607,000, the product 
being 110,000,000 pounds. The loss by the rice birds is | 
estimated at $2,000,000 annually. Thousands of men 
and boys are employed to shoot these trespassers, and 
the rice flelds are chadowed by a “ sulphurous canopy,” 
as if some grand battle was in progress. The last re- 
port of the Commissioner of Agriculture has some 
startling facts in regard to the ravages of these birds. 
The rice planters are in despair. Individual losses are 
often fifty per cent of the crop, and from five to ten 
dollars an acre is not uncommon. The flight of these 
birds is alwaysin thenight. They appear in the spring 
in the last half of April, and return punctually in South 
Carolina on the 2ist of August and the two or three 
days following. 

Stipules.—A lengthy research on the nature and origin 
of stipules is given by Mr. G. Colomb, in the Annales 
des Sciences Naturelies. He considers that various or- 
gans, suchas the spines of Tanthium spinosum and of 
the orange tree, and the tendrils of sarsaparilla, have 
been considered on too slight grounds to represent 
stipules. Having examined the structure of the stipu- 





lar organs of various plants, he has been led to the con- 
clusion that the name of stipule should be limited to 
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any appendage inserted on the stem of which the vas- 
cular system is exclusively formed of branches of the 
vascular bundles passing into the petiole. He regards 
the stipule as forming a portion of a ligule. Theligule 
he detines as consisting of three parts, viz., sheathing, 
axillary, and stipular portions. When the stipular por- 
tions exist only, these are to be considered as stipules ; 
when the axillary portion is also present, the term 
axillary stipule may be used ; and when the sheathing 
portion is also present, the name of ligule in applied. 
The difference in structure of the ligule and stipule is 
therefore only one of degree. 

Influence of Earthquakes on Animals.—At a recent 
meeting of the Seismological Society of Japan, Prof. 
Milne read a paper upon the effects produced on the 
lower animals by earthquakes. The creatures, it 
appears, exhibit alarm not only during the shocks, but 
even before the latter have been felt. Mr. J. Bissett, 
of Yokohama, asserts that thirty seconds before the 
first shock on the 15th of January, one of his ponies 
stood on his hind legs and kept rearing in his stall, an 
evident prey to terror. Another pony at Tokio acted 
in the same way. The professor had ascertained, on 
several occasions, that pheasants utter cries of fear be- 
fore earthquakes, and several observers had told him 
that under such circumstances frogs suddenly cease 
croaking. Of all animals, it is said that geese, swine, 
and dogs are the ones that announce the approach of 
an earthquake most markedly. Several birds exhibit 
restlessness, hide their heads under their wings, and be- 
have in an extraordinary way. Prof. Milne supposes 
that the lower animals must recognize very feeble 
movements that escape man. He thinks that the terror 
that intelligent animals exhibit may be the fruit of ex- 
perience, which has taught them that the lightest tre- 
mors are the prelude to more alarming movements. 
These slight tremors serve to explain the restlessness of 
pheasants, geese, and frogs. As for the strange uneasi- 
ness exhibited by animals several hours before an earth- 
quake, Prof. Milne thinks that that must be attributed 
to accidental causes. In volcanic districts it sometimes 
happens that, before an earthquake, emanations of gas 
through fissures in the earth occur, and small animals 
are not only frightened, but are also killed by such pre- 
monitory phenomena. 

Glands of Labiate and Composite.—Dr. Tschirch, of 
Berlin, in a paper on the receptacles of secretion in 
plants, and the origin of some secretions, pointed out 
that the epidermal glands on the leaves, flowers, and 
stalks are of two distinct types in the Labiate and 
Composite, so that they might serve as diagnostic of 
these two natural orders. In the Labiate the epider- 
mal glands have in their interior a compact circle of se- 
ereting cells, which are always in a multiple of four, 
and are usually eight orsixteenin number. The upper 
cell of the gland is also divided by radial walls perpen- 
dicular to its surface. The glands of the Composite, on 
the other hand, have superimposed layers of secreting 
cells, though the term is often only strictly applicable 
to the two uppermost. The whole of the secreting cells 
are divided in two by a median radial wall, which is 
usually at right angles to the longitudinal axis of the 
organ. The number of secreting cells is consequently 
four, in two layers, or six, in three layers. Seen from 
above, the oil glands of the Labiate show a circle of 
usually eight cells around a central one, while those of 
the Composite exhibit a long oval cell divided in the 
middle of the gland. 

A Plant Heilostat.—Prof. B. D. Halstead calls atten- 
tion, in Coulter’s Botanical Gazette, to the heliotropic 
power possessed by the leaves of Malva borealis, a com- 
mon weed in Southern California. The leaves follow 
the sun during its daily course, and present their upper 
surfaces to the descending rays. The blades face east- 
ward in the morning, and, as the day advances, the 
laming turn to the south and become more nearly hori- 
zontal. During the afternoon the blades approach the 
vertical, and at sunset they face the western sky. In 
short, the malva leaves are living heliostats.* 

Birds Killed by Monuments.—Prof. Ridgway, of the 
Smithsonian Institution, speaking of the birds sent to 
the Institution killed in large numbers by flying against 
the Bartholdi statue beacon in New York harbor, says 
that the specimens were mainly of the ‘‘ warbler” or 
note-uttering family of different varieties, which were 
insectivorous, and also field birds, such as the madow 
lark, but none of the specimens is rare. These birds 
migrate by night, and, although they fly high, Prof. 
Ridgway says that they are attracted from all sides 
down to the electric light. Many birds, mostly crows, 
have recently been picked up dead near the Washing- 
ton monument. A few wild ducks also have been de- 
stroyed in the same manner. The crows fly low and 
migrate at dawn, and the mist hides the monument 
from sight. 





+ + + 
Explosive Power of Nitro-Glycerine. 

An instance of the extraordinary explosive power of 
a small quantity of nitro-glycerine is recorded by Dr. 
Gorup Besamez. The incident was the explosion of 
only ten drops of the substance in his laboratory, and 
the astonishing effects he records as resulting from 
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this explosion are well calculated to give a most re- 
spectable and respectful notion of the properties of 
nitro-glycerine. One of the doctor’s pupils, in the 
course of an investigation,’ placed the above mentioned 
quantity (?) of the substance in question in a small cast 
iron dish heater over a small Bunsen gas burner in 
common use in laboratories. While so engaged the 
nitro-glycerine exploded with extreme violence, break- 
ing forty-six panes of glass in the windows of the labo- 
ratory, hurled the iron dish against the brick wall, the 
iron stand upon which it was supported partly split 
and partly twisted out of shape, and the tube of the 
Bunsen burner split and flattened. Those in the labo- 
ratory fortunately escaped without injury. 
——_——____—= + ee 
Interesting Brake Trials. 


On November 21 last, a special train took about 300 
gentlemen to Ridgefield Park, N. J., on the West Shore 
Railroad, wherea number of tests were made by the 
Westinghouse Air Brake Company of the new appli- 
cation of its system of braking to long freight trains. 
The air brake has been used very successfully on 
freight trains of not more than 25 cars, but it was 
found that when this number was exceeded the bump- 
ing of the rear cars, which had not yet been stopped, 
against the cars in front was so serious as to set a 
limit to the system’s utility as far as freight trains 
were concerned. While it took ten seconds for the ap- 
plication of the air brake to reach the front part of a 
train of 50 freight cars, it took 15 seconds for it to 
reach the rear part, and it was to demonstrate that 
he had practically annihilated this difference and ade 
the air brake’s advantages available on long freight 
trains that Mr. Westinghouse took the visitors out for 
a trip on the West Shore Road. 

Just beyond Ridgefield Park the road has a straight 
stretch of double track about 2 miles in length, with a 
grade of 53 feet to the mile throughout the entire dis- 
tance of the track. Upon this the various tests were 
made. Between the two tracks, a half mile north of 
the station, a white board was set up. This was the 
stopping point. South of it, at distances of 50 feet 
apart, were measuring posts, the last marking 600 feet 
from the stopping post. A freight train of 50 cars, 
1,900 feet long, and weighing 2,000,000 pounds, drawn 
by a mighty engine of the Chicago, Burlington, and 
Quincy road, and the 12 car passenger train which 
had brought the party, completed the railroad ap- 
paratus involved in the experiments. 

An emergency stop, with the freight train running 20 
miles an hour, was the first test. The brake was ap- 
plied at the instant the post was reached. Twelve and 
a quarter seconds later, at 200 feet from the post, the 
train was at a standstiJl. The next test was made with 
similar conditions, except that the train was run 
at aspeed of 41 miles an hour. This time the train 
was stopped in 20 seconds, and at a distance of 6741 
feet from the post. 

The third test was of the rapidity with which the 
brakes were applied, the train standing still, so that 
observers could tell the time which elapsed between 
the engine whistle which announced the application of 
the power and the sound of the moving brake at va- 
rious distances along the train. The cars numbered 
in order from front to rear of the train, and to per- 
sons who stood opposite car No. 31, the two sounds de- 
scribed were synchronous. 

Another test with the passengers on* board was 
made with the train running 41 miles an hour, when 
the stop was effected at a distance of 6721¢ feet, and 
in 20 seconds, as before. A fifth test showed that after 
the train had come to a stop the brakes could be re- 
leased and the train set moving again in 4 seconds. 

To show the difference between the air brake stop 
and the old hand brake style, a test of the latter, with 
six brakemen on the train, was made. The train 
moved at 21 miles an hour, but it had traveled for 85 
seconds and covered a distance of 2,137 feet before it 
was brought to a standstill, after the signal had been 
given. Then the train was broken in two while in 
motion. After the separation it traveled a very short 
distance, and when both portions came to a stop in 
261¢ seconds, they were only 45 feet apart. These 
tests were made with the braking power so low that 
it would not slide the car wheels. A high pressure 
test, with the train running 22 miles an hour, resulted 
in its being pulled up in 6 seconds, 91 feet from the 
stopping post. 

The last test was, spectacularly, the best of the 
afternoon. It was intended to show the relative stop- 
ping power of the old brakes, as used on the 12 coach 
passenger train, and the new brakes ona 20 car freight 
train. Down the tracks, chimney and chimney, came 
the two trains. Forty-five miles an hour was the 
speed at which the trains were going as they neared 
the stopping post, and the freight train was only about 
three feet in front as they passed it. The brakes on 
both were applied simultaneously, but the new brake 
distanced the old one, the freight train stopping in 
134¢ seconds, at a distance of 495 feet, while the pas- 
senger train went on traveling until its engine was 1,204 
feet from the stopping post.—New York Times. 
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MADAGASCAR GEESE. these birds is gray above and white and gray ca the 

At the beginning of the present year, Mr, E. Lemoine, | rest of the body. Their feet are very strong, and their 
of Crosne, one of our most distinguished breeders, re- | body is somewhat squat. The shape of the bill has a 
ceived a pair of geese from Madagascar, the first of the | great analogy with that of the Guinea goose. 
species that have been introduced into France. These} The male weighs twenty-two paunds and the female 
pirds figured with distinetion at the last general agri-'nineteen. At the same age, the Toulouse male goose 
eultural exhibition at 
Paris, aud are now getting 
along thrivingly in the 
beautiful park of their 
owner = 

According to data gath- 


ered by Mr Lemoine, these 

called “royal 
veese” in Madagascar. 
They are quite rare at Ta- 
where they are 


ww 


fowl are 


“ 


Fo a nau 


nanarive, 
considered as faney birds. As 
.} 
They are worth no less RN 
than $12 per pair. The SN 
under consideration = 


ones 
are seventeen months old, 
They were given by the 
tor-general of the 


NEP 


struc 

Malgash troops to a Mr. 
Gregory, Who _ brought 
them to Franee. They 
started from Tananarive 
on the 15th of August, 


1886, and were carried on a 
wan'’s back to Tamatave 
. journey of seven days), 
and remained there three 
months exposed to a torrid 
heat. On the 20th of No- 
vember they were shipped 


Soe aid — 
a net 


Sad Se 
gir 








on the steamer Erymanthe, 
which carried them to 
Reunion, where they were 
sferred to the Sydney. Here they suffered to such 
a degree from the narrowness of their cage that, on 
crossing the equator, Mr. Gregory thought he would be 
obliged to throw them overboard. From Port Said to 


frat 


Marseilles a violent tempest made its effects felt, while | 


at the same time it beeame intensely cold. 
were landed at Marseilles on the 17th of December. 
From what precedes, we may conclude that these birds 
havea Very vigorous constitution, and that they are 
extremely hardy. Since they have been in Mr. Le- 


woine’s pessession it has been found that they will tol- 
erate various sorts of grain—wheat, oats, buckwheat, 
It remains to learn the result of egg laying, 
is regards quantity and fecundation. 


corn, ete 
The plumage of 


The geese | 








State Regulation of Commerce. 

The Supreme Court of Vermont lately held uncon- 
stitutional a statute requiring a license of a person ped- 
dling tea, the growth of a foreign country. (State vs. 
Pratt.) The court cited with approval the decision of 
the Supreme Court of the United States in the case of 
Welton Missouri, in 
which the latter court held 
that where the business or 
occupation for which 
license is required consists 
in the sale of goods, the 
license tax upon the 
goods themselves, and held 
unconstitutional a statute 
ef Missouri requiring a 
license of peddlers selling 


Vs. 


a 


is 


goods not the growth, pro- 
duct, or manufacture of 
that State. The Vermont 
court said : The same rule, 
obviously, inust apply to a 
statute which permits the 
free sale of goods of Ver- 
mont growth, but 
the sale of those 


taxes 
grown 
in foreign countries, inas- 
much as the clause giving 
to Congress the power to 
regulate commerce speci 
fied interstate and foreign 
commerce in the same sec- 
tion. 

sleiniiiedinieinas 
JAY GOULD’S TOMB. 
Probably no cemetery in 





MADAGASCAR GEESE. 


weighs, on an average, seventeen pounds and the| 
female about the same. The female has laid eight | 
eggs, one of which was broken by her. One of these 
weighed nine ounces and the six others eight ounces 
on an average. These eggs, unfortunately, proved in- | 
fertile. Two of them were submitted to an incubation 
of thirty-two days, and the five others remained under | 
a turkey hen for forty days. Does the infertility de- | 
pend upon a change of climate, or upon the age of the 
birds? This is what the future is to teach us. Mr. | 
Lemoine is in hopes of obtaining a brood next | 
year. A crossing of these colossal birds with our com- 
mon geese would improve the latter considerably.—La | 


Nature. 





this country can boast of a 

more classical specimen of 

mortuary architecture 
than is exhibited in the tomb of Mr. Jay Gould, in 
Woodlawn Cemetery, near this city. It is copied after 
the famous Maison Carré, at Nimes, built 
some two thousand years ago, and which is the best 
preserved and most beautiful specimen of Grecian 
architecture in existence. 

Our artist, in the selection of the view he has chosen 
for showing the structure to good advantage, has ex- 
hibited good taste, but a wood engraving, even though 
as artistic as this is, fails to picture the full beauty of 
this handsome warble structure, with its graceful 
Ionic columns, reared upon a grass-covered knoll, 


France, 


where it commands a striking view of the surrounding 
country. 
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ENGINEERING INVENTIONS. 


A shoe attachment for car trucks has 
been patented by Mr. Elwood H. Newman, of Asbury 
Park, N. J. The invention consists m the application 
of léngitadinally flanged shoes of novel form and ina 
novel way toa car truck, whereby a carupon jumping 
a track wil! be held in more or lees engagement there- 
with, and prevented from falling from a bridge or 
down aa embankment, and the engineer will be notified. 


A hydraulic engine has been patented 
by Mr. Charlies R. Whittier, of Yonkers, N. Y. The 
invention consists principally in providing such en- 
dines, used for operating elevators, with automatic 
valves or cut-offs between the main operating valve and 
the cylinder, or within the cylinder, for stopping the 
piston at both terminals without danger of its comibg 
'n contact with the cylinder head and without mpeding 
its movement in the opposite direction 


—— eee -— 
MISCELLANEOUS INVENTIONS. 


A gate latch has been patented by 
Mr. George W. Charieville, of Baird, Texas. The in- 
vention covers a novel construction and combination of 
parts for alatch which avoids the use of springs, and 
possesses no complications of parts likely to get out of 
order, while it can be cheaply made. 


A washing machine has been patented 
by Mr. Ira B. Stillman, of Wellsville, N.Y. This in- 
vention covers an improvement on a former patented 
invention of the same inventor, and provides a revers- 
ible roller depressing epring, to avoid the danger of 
the bars becoming set at any particular curve. 


A baling press has been patented by 
Mr. William C. Ellis, of Rising Sun, Ind. It may be 
monnted on a wheeled track, and the invention covers a 
novel construction, making a press designed to be in- 
expensive, durable, and efficient for a wide range of 
work, In pressing hay, straw, cotton, and similar ma- 
terial 


A folding seat or chair has been pa- 
tented by Mr, Amos H. Underwood, of Auburn, N. Y. 
It is especially applicable to sewing machine or type 
Writing machine tables, permanently connecting there- 
with a light and strong seat or chair, easily adjusted 
for use and capable of being folded beneath the table 
when not in use. 


A jar clamp has been patented by Mr. 
Heury H. Davidson, of Northport, N. Y. It is for her- 
metically securing covers upon fruit jars or like pack- 
ages, and consists of a wire or bar adapted to grasp or 


fit upon the open end of a jar, and having a transverse 
bend, a cam lever being fitted on the bend of the | 


wire or bar. 


A double seaming machine has been 
patented by Mr. Virgil Crockett, of Dexter, Me. Itis 
for making a double seam in tinware, the machine pro- 
viding means for easily and quickly setting the different 
sized disks, while the heads may be quickly changed, 
and no spring or other delieate mechanism liable to 
frequent disarrangement or breakage is empioyed. 


Sheathing paper forms the subject of 
a patent isened to Mr. William H. H. Childs, of Brook- 
lyn, N. Y. The invention covers a compound paper 
consisting of two or more layers cemented together in 
the center by one composition and at the edges by an- 
other, making a waterproof disinfecting or anti-moth | 
paper of improved quality. 

A projectile for rifled guns has been 
patented by Mr. John G. Butler, of Springfield, Mass. 
It is made up of metal of two or more qualities, as hard | 
and soft steel, or hard «tee! and wrought iron, these 


metals being in alternate disks or rings, and welded | 


one to the other, the head of the projectile being 
adapted to take a high degree of hardness. 


A pipe thread protector has been pa- 
tented by Mesers. William H. and Harry W. Pickett, of 
Warren, Pa, It is made in the form of a ring, prefer- 
ably of sheet metal, with an inturned flange at its outer 
end which lapse upon the end of a pipe, for protecting 
exterior threads on the ends of pipes from injury dur- 
ing handling or transportation. 


‘A baling press has been patented by 
Mr. Moses C. Nixon, of Peru, Ind. It is of that class 
known as" continuous” presses, the invention pro- 
viding novel constructions of condensing 
pressing devices, with improved operating mechanism, 
and various novel details in the combination and ar- 
rangement of parts. 


A cotton press clamp has been pa- 
tented by Mr. William F. Moss, of Fitzpatrick’s, Ala. 
Combined with the side doors are hooked sections hav- 
ing hooked ends or points extending in inverse direc- 
tions, permitting the same to interlock, which may be 
quickly and easily manipulated to lock the doors of the 
press together, and will not be liable to accidental dis- 
placeme nt. 

A folding bed has been patented by 
Mr. Karmel) Brooks, of New York City. A «pring is so 
counected with brackets attached upon either side of 
the divisions in the side boards that when the lower 
section has been folded over and locked on the upper 
section, and it ie desired to open the bed, the epring will 
act and take the barden of weight as the lower section 
ie lifted. 

A link driving belt has been patented 
by Mr. Johu K. Tallis, of Glasgow, Scotland. The in- 
vention consists in forming the leather links of a 
gradually increasing depth from the center toward the 
eggrs, thue constitating the driving sarface of the belt 
into a rounded hollow channel, so that the belts will 
lie in more close contact with the roanded surface of 
the driving pulleys. 

A horse detacher has been patented 


by Mr. John M. Piedler, of Wentzville, Mo. It is an at- 
tachment for the singl of vehicles for holding 





and adjusting the traces, and detaching the horse in 
case of accident, and consists in a clamping backle 
pivoted to the end of a singletrse and adapted to en- 
gage the trace,a cord extending therefrom into the 
vehicle for releasing the clamping buckle. 
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A safety attachment for anchors has 
been patented by Mr. Nelson Smith, of Smithville 
South, N.Y. The invention consists in pivoting a tri 
angular frame to the shank of an anchor between the 
flukes, so constructed that it will guide the cable clear 
of the non-embedded fluke without regard to the posi- 
tion of the ship, and in no manner interfering with 
catting the anchor. 


A grocer’s cabinet has been patented 
by Mr. John P, Flick, of Ottawa, Ill. Combined with 
top, bottom, and ends forming a casing are partitions 
extending entirely across the cabinet, open upon op- 
posite sides, with rack bars, and other novel features, 
| being especially adapted for holding wrapping paper, 
paper bags and boxes, butter dishes and twine, besides 
tools and various other articles, 


A ball turning lathe has been patented 
by Mr. Tronson Draper, of Petrolia, Ontario, Canada. 
The invention consists of a fate plate covered with 
leather and backed by an elastic material, means for 
stretching the Jeather cover, and means for holding the 
bali to be turned in contact with the leather-covered 
plate, in connection with various novel features of con- 
straction and arrangement of parts. 


A book attachment has been patented 
by Mr. Aron Bieber, of Bieber, Cal. The invention 
consists of a spring-acted plate bent to receive the edge 
of the book cover, and provided with a slide in which is 
inserted an elastic band which passes around the cover 
and around the leaves of the book, to mark the place 
temporarily and bind the leaves of the book together 
against the cover. 


A tobacco pipe has been patented by 
Mr. August Werner, of Leadville, Col. A block is 
hinged to the base, with a bowl open at both ends 
pivoted at about the center to the block, whereby the 
bow] may be reversed and fire held within it, the base 
being provided with a receptacle fur any proper ab- 
sorbent and provision being made for the cleaning of 
the stem and base, 


A music leaf turner has been patented 
by Messrs. John T. Carrington and Andrew J. Sleeper, 
of Clay Center, Kan, It is designed to enable the per- 
former to turn the leaves by touching finger plates on 
levers near the keyboard, or by the use of a foot pedal, 
the invention covering novel features of construction 
and the combination of parts to make a simple and in- 
expensive device. 

A trace fastener has been patented by 
Mr. Samuel M. Stevenson, of Bastrop, La. Combined 
with a singletree mortised vertically through each end 
is a retaining bolt having a hook upon one end anda 
fork upon the other for engaging the ring of the trace, 
the arrangement being such that the draught is upon 
the singletree, and the fastener is subjected to very lit- 
tle wear or strain, 


A tricycle has been patented by Mr. 
Hermanns T. Frie, of Curecoa, West Indies. The in- 
vention consists of a rocking chair located on the frame 
and operating at its free end on a segmentaligear whee), 
connected by a train of gear wheels with the axie of a 
driving wheei, being designed to make a machine which 
can easily be propelled very fast without mach exertion 











| on the part of the operator. 


| A bed slat fastener has been patented 
| by Mr. Lafayette B. Hopkins, of Council Grove, Kan- 
as. The side rail is provided at its inner face with an 
aosiiienn rail, supporting a rail iron which supports 
| the bed slat, the latter being provided with a slat iron 
which interlocks with the rail iron, to hold the silat 
securely while allowing instant removal when required, 
and also prevent lateral spreading of the rails of the 
| bedstead. 


A resistance regulator for electric cur- 
rents has been patented by Mr. Georg Montanus, of 
Frankfort-on-the-Main, Germany. The invention con- 

sists of a number of wires forming a rheostat and con- 
necting a number of springs with the terminals of the 

motor, and of a ring having a segmental flange which, 
when turned, connects the first flange of the number of 

| wires with any desired number of the remaining wires, 
being especially adapted for electrical dental motors, 


A hoisting machineshas been patented 








by Mr. Waiter Hart, of East Orange, N. J. Two disks 
are arranged to rotate in different planes, one of them | 


. feeding, and | beveled or coned, the other plain or beveled, the angles i 


| of | he disks being arranged so that oné point in a 

surface of each will be parallel with the corresponding | 

part of the other disk, on opposite sides the disks | 

gradually receding, with other novel features, making a | 
device for hoisting and lowering heavy bodies. 


| A hoisting and conveying machine has) 
| been patented by Mr. William Thornburgh, of Elyria, | 

Ohio, Combined with a main shaft is a frame adapted | 
to swing longitudinally and operated from the shaft, a 
swinging palley hanger being held on the outer end of | 
the swinging frame, with other nove! features, the ma- 
| chine being adapted for hoisting, loading, or unloading 
iron or coal or other articles from or to the holds of 
veasels, cars, or other places. 


A filter has been patented by Messrs. 
Jacob Waespi, Emil Fretz, John Spellman, and John 
Frey, of Dallas, Texas. The receptacle has receiving, 
settling, and filtering chambers, there being transverse 
wedge-shaped ridges in the bottom of the latter, outlet 
pipes being arranged at the bottoms of aj] the chambers, 








the several chambers being easily cleaned, and the ar- 
rangement being sach that one can be cleaned while the 
Other is working. | 

A coupling for gas, steaw, or water 
pipes, ete., has been patented by Messrs. Harrison 
Traver, of Brooklyn, N. Y., and John Weeks, of New 
York City. The invention covers a novel constraction 
and combination of parts for a coapling which is 
designed to be unaffected by expansion or contraction, 
and wherein the supply wil) be antomatically cut off 
frum one section of pipe while the other section is dis- 
connected therefrom. 


A speed indicator for vessels forms the 
subject of two patents issued to Mr. Charlies Sperry, of 
New York City. It has a pressure chamber with a flexi- 














ble diaphragm, and connected upon both sides of the 
diaphragm to an outside double tube, in combination 
with registering mechanism and mercury chambers, in- 
dicating varying pressures according to the speed with 
which the vessel is moved through the water, and in 
combination therewith is a clockwork and registering 
system, showing the distance that the vessel to which 
the instrument is attached has covered since the time 
of starting. 


A shutter for photographic cameras 
has been patented by Mr. William H. Lewis, of Brook- 
lyn, N. Y. Combined with an apertured sliding shutter 
is a lever adapted to throw it, a spring, and an adjust- 
able slide, with means for clamping or holding it when 
adjusted to vary the tension of the spring, the inven- 
tion being more especially applicable to shutters having 
a straight sliding movement, adapted to both instanta- 
neous and time work. 


A camera especially adapted for in- 
stantaneous work has likewise been patented by the 
same inventor. It has a focusing device by which the 
camera tube may be focused approximately without 
observing the image on the ground glass of the camera, 
an improved spring device for holding the ground glass 
and for receiving and holding the plate holder, an im- 
proved finder, means whereby the speed of the closing 
of the shutter may be regulated, and buffers of peculiar 
form for arresting the motion of the shutter after being 
released, with other novel features, 


A grindstone frame has been patented 
by Mr. William Thornbuargh, of Elyria, Ohio. Com- 
bined with the side bars and legs is a clamp having 
openings in its bottom and sides, into which fit the ends 
of the side bars and legs, a vertically moving wedge 
fitting on the inside edges of the legs, and a bolt and 
nut for holding the wedge in place, with other novel 
features, making a frame which can be readily knocked 
down for transportation and easily set up and fastened 
together. 

A scissors Sharpener has been patented 
by Mr. Isaac A. Abbot, of Denver, Col. It consists of a 
stock having a sharpening disk held thereto and a 
gange with a flange against which the blade to be 
sharpened rests, the gauge being held to a curved end 
part of the stock by screws, allowing adjustment of the 
flange at various angles to the periphery of the disk, the 
blade to be sharpened to be drawn across the disk with 
its inner face flat against the gauge, the wire edge made 
by the disk being at the same time removed by another 
edge. 
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HOPELESS, BUT NOT LOST. 


it is a folly for any physician to declare that he covet 
hopeless cases, or patients who have been “given up 
by other practitioners. Sensible men, with pride ‘n th, 
art and reputations that they prize, do not seek to j;, 
peril their noble profession or their own fame. Insu 
ance companies avoid taking risks on threatened liy, 
Of course every practitioner whose heart is not st., 
does take cases that imperil his success. He does s« },.. 
cause he loves his fellow man. At thesametime diseas 
is most effectively grappled with in its earlier stage 
Neglect of apparently trifling disorders leads to ; 
many complicated cases which baffle the highest s 
when any one of the maladies existing alone coud 
handled by the physician with certainty. When the «\. 
tem has become the slave of some overmastering phy - 
cal complications, a complete regeneration alone suffices 
to restore health. The blood, the nerves, and the dives; - 
ive and urinary machinery must be thoroughly ov; 
hauled. For this nothing has ever been found th, 
equals the Compound Oxygen Treatment. The N»« 
York Tribune recently declared that the successfu! » 
plication of oxygen gas to medicine has stimulated | 
most urgent search for new methods of making it un. 
tended with the long and expensive process that ha. 
long been used. Drs. Starkey & Palen, No. 152 A, 
Street, Philadelphia, Pa., have met with unprecedent» 
success in apparently hopeless cases of lung and he» 
diseases in the administration of their Compound (x 
gen, and this encourages them to urge its merits. Th»: 
have many imitators, some of whom, even with im) 
fect appliances, effect a few cures. But the best is; 
only the cheapest, but the safest. Drs. Starkey & Pale: 
have a large office practice that employs then 
selves and several assistants during theday. They hay. 
introduced a system of Home Treatment, by which th. 
send the Compound Oxygen to all parts of the country 
for a very low price. It should not be understood tl.«: 
they prefer to treat patients at long range. On the con 


tray, their large and magniticently appointed offices, |). 


Arch Street, are crowded daily. One visit, at least, i. 
always desirable, but where that cannot be had the nex: 
best thing must be done. The sufferer should write « 
fall description of his or her condition to Drs. Starkey & 
Palen. They will give an honest opinion of the case, 
and their advice will cost nothing. 








Wusiness and WMersonal. 





The charge for Insertion under thes head is One Doll«) 
a line for each insertion ; about eight words to a lin 
Advertisements must be received at publica’ion office 
as early as Thursday morning to appear in next issue. 





A good agency wanted, mechanical or process. Muller 
& Sieghortner, 319 Broadway, room 10, New York. 

Fibrous stone, or mineral wool, is in universal use for 
all insulating purposes. It has been proven to be th: 
best. Send for proofs, with sample free. West’n Mine- 
ral Wool Co.. Cleveland, O., or St. Louis, Mo. 

Wanted—In a manufacturing business, a man « 
quainted with hinery and to some extent its mann- 
facture, who is a first class salesman, of experience. Ad- 
dress A. B. C., box 773, New York City. 

To Inventors, Patentees, and Manufacturers.—Ger 
seo Business Men’s Association will aid the establi«!- 
ment of manufactures in Geneseo, Lil. Desires to corre- 
spond with parties who have a good thing and wish a woud 
location. Address H. L. Kiner, Secretary, Geneseo, |!!. 

Mineral woo! will not burn. It is fibrous stone. Sam 
ple free. West'n Mineral Wool Co., Cleveland, 0. 


Situation Wanted—By a man of experience as super 
intendent or foreman of iron foundry. References given 
Address P. 0. box 783, Providence, R. L. 

What is fire-proof, frost-proof, vermin-proof, sound 
proof, indestructible, and odorless? Answer—Minera! 
wool. Sample free. West’n Min. Wool Co., Cleveland, 
O., or St. Louis, Mo. 

Wanted—New invention or novelty for the English 
market by a first-class London house, having a large cun- 
nection among shippers, warehousemen, drapers, el: 
Address “ Everciean,” 100 Wocd 8t., London, England 

Lacquers.—Zapon, Brilliantine, Brassoline, Opaline. 
and other lacquers and special varnishes. Brillian’. 
hard, durable. Send for catalogue. The Fred’k Crane 
Chemical Co., Short Hills, N. J. N. Y. agent, Horace 
Van Sands, 733 Broadway. 

Mineral wool will prevent water pipes from freezing 
and save plumber bills. Sample free. West'n Min 
Wool Co., Cleveland, O., or St. Louis, Mo. 

Perforated metals of all kinds for al] parposes. T! 
Robert Aitchison Perforated Meta! Co., Chicago, !!!. 


For the latest improved diamond prospecting dri!!- 
address the M. C. Bullock Mfg. Co., 138 Jackson =! 
Chicago, Ll. 

Drawings for machinery and factories, including buil 
ings. J. H. Muiler, Mech. and Civ. Engineer, 319 Broa: 
way, room 10, New York. 

The Railroad Gazette, handsomely illustrated, pu! 
lished weekly, at 73 Broadway, New York. Specime 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federa 
&t., Boston, and 9% Liberty St., New York, have just '> 
sued a new catalogue, in which are many new and im 
proved forms of Pumping Machinery of the single an! 
duplex, steam and power type. This catalogue wil! be 
mailed free of charge on application. 

Mineral Wool—The best insulator for heat and coid 
Sample free. West’n Mineral Wool Co., Cleveland. ( ». 


Link Belting and Wheels, Link Belt M. Co., Chicago 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Nickel Plating —Sole manufacturers cast nickel an 
odes, pure nickel salts, polishi positions,etc $1" 
“LAttle Wonder.” A perfect Electro Plating Machine 
Sole manufacturers of the new Dip Lacquer Kristaline 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 9 and % Liberty St.. New York 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Con" 


Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scieD- 
tific subject, can have catalogue of contents of the SCI- 
BNTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracin- 
the whole range of engineering, mechanics, and physica! 
ecience. Address Munn & Co., Publishers, New York. 














Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 
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TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
jaws and practice on both continents, and to possess un- 








The Hor pamphlet, describing water works ma- 
“ ~ ae »taining reports of tests, on application. 
we “ ranufacturers of the Fibrous Asbestos 

be a . » and Boiler Coverings. We make pure 
en of all kinds. The Chal Sp Co., 
poe or Bast Sth Street, New York. 

7 ashi Chucks can be found in stock in all large 
oa - for catalogue. Cushman Chuck Co., Hart- 
ford, 


The It ed Hydraulic Jacks, Punches, and Tube 
kk. Dudgeon, % Columbia St., New York. 


gxpande! r 

Tight and Slack Barrel Machinery a specialty. John 
a « Co., Rochester, N.Y. See illus. adv., p. 28. 
uU 


:bricating Co., Jersey City, N. J. Graph- 
d bearirgs, requiring no grease or oil. 

yuin ent automatic steam engine governor, 

ba ce solicited from manufacturers of throt- 

Leonard & McCoy, 18 Liberty 


Grap! 





tle wove engines. 


erreet, New York. 
Catarrh Cured. 

\ clergyman, after years of suffering from that loath- 

me a . catarrh, and vainly trying every known 

dy, ist found a prescription which completely 

od and saved him from death, Any sufferer from 

« are | disease sending a self-addressed stamped 
envelo} Prof. J. A. Lawrence, 212 East 9th St., New 
york, will receive the recipe free of charge. 

Talcott’s Wilson and combination belt hooks. Provi- 
jence, R. | F 

Lathes for cutting irregular forms a specialty. See 
ad. p. HY 

Graphite Bushings.—Put them on all loose pulleys. 


Hodges’ universal angle union makes pipe connection 
Rollstone Machine Co., Fitchburg, Mass. 


at any any 
Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N.Y. Free 


on appiicalic n. 
— — 


NEW BOOKS AND PUBLICATIONS, 


Lire OF WASHINGTON. By Virginia F. 
Townsend. Published by Worthing. 
ton & Co., N. ¥Y. Illustrated. 12mo. 
Cloth, $1.25. 

Asa pcrasal of,this work will show, this is a woman's 
of jooking at the great national hero; and although 
ground traversed has been trodden before, it pos- 
rest from its actual familiarity, and tells a 
stor} ich one never tires. The work contains a 
wries of pictures which take hoid of the fancy and give 

d picture of the great man and his surround- 
he type is bright and clear and the illustrations 
well selee.ed, rendering the work an appropriate one 

be put in the hands of the young, for whom it was 








principally written. 


Easy LESSONS IN THE DIFFERENTIAL 
CaLcuLus. By Richard A, Proctor. 
London: Longmans & Green. 1887. 
Pp. vi, 114. 

This litle work is reprinted from the columns of 
Knowledge, the well known scientific journal, which is 
edited by Mr. Proetor, who also contributes a great 
part of the matter that appears in its colamns. The 
rports to give a thoroughly practical view of 
The work, small as it is, contains, accord- 

g to the author’s statement in the preface, rather 

vreof the differential caleulas than he was obliged 

)takeup in studying for adegree at Oxford University. 
The general idea 18 to give the more practically useful 
applications of the seience, such as determination of 
maxima aud minima, quadrature of areas, and the like. 
lhe work is of pocket size,and in giving a more po- 
pular cast to the subject should be serviceable in re- 
moving some of the dread which people are apt to en- 
tertain for calculus, 


FIRST STEPS IN GEOMETRY. By Richard 
A. Proctor. London and New York : 


book pu 


th ' ¢ 
he sub ject 


Longmans, Green & Co. 1887. Pp. 
viii, 179. 
This work attacks the solution of geometrical prob- 
ems, such as questions in maxima and minima, rather 
Vian the stady of propositions. It is not very exten- 


as is evident from the limited number of its pages, 
kethe calealus of the same author, forms a 
pleasing pocket manual and complement to the ordinary 


Course In geometry. 
Cs growing rusty, this work may be recommended as 
adapted to refresh the mathematical knowledge so often 


‘aboriously acquired and quickly forgotten, 


A Stort History OF ARCHITECTURE 
By Arthur Lyman Tuckerman. With 
illustrations by the author. Charles 
Scribner’s Sons. 

As its title indicates, this is an elementary work 
giving in a clear, incisive, interesting way, a brief ac- 
( f the origin and growth of the various styles of 
architecture, As it passes over the entire province of 
‘ure, it gives the reader little more than a glance 
‘rious topies toached upon, but the glance is 
iensive and instructive, and although we do not, 

. look for anything absolutely new, we have 


architer 


at th 





compret 


of eo 


facts pat before us in such a way as to leave an impres- 
“on that will render these facts available for reference 
and future use. The author has endeavored to bring 
= stinctive features of the various types and to 
em} 4s 


«their more prominent characteristics. Pages 


168, price $1.50, 


A MANUAL OF ANALYTICAL CHEMISTRY, 
YUALITATIVE AND QUANTITATIVE, 
rr NORGANIC AND ORGANIC. By John 
a M.A., Ph.D., ete. Philadel- 

_ phia: P, Blakiston, Son & Co. 1887. 
This rk is calculated for the English Technical 


“chool requirements, It is largely in the form of 
f analysis, not being a treatise on the subject 
beedagpage: of Fresenius’ or Rose's works. It is a 
* de ‘ . ‘aboratory companion, though for purposes 
y._, Suction, where the student is to be made a chemist 
a ‘mere analyst, it should be supplemented by a 
= nsive work. In books of this class the dan- 
mule “"@ student may acquire the idea that every 
aie. SMbsolutely insoYuble, and that every anal- 
ia ton “o by the scheme like clockwork. Chemistry 
cites y Scope is better studied by the defects of 
cation Processes than by their too successful appli- 


simple analyses, 





HINTS TO CORRESPONDENTS. 


Names and Address must accom 
or no attention will be paid thereto. a isis a 
information, and not for publication. 
wes oy aA to former articles or answers should 
ve date or number of quest 
paqmases not Pea fa reasonable time should 
; Correspondents will bear in mind that 
some answers require not a oa research, and, 
we endeavor to either by letter 
or in this ¢ department, eac a4 = e his turn. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
Scientitic American Sup ements referred 
to may be had at the office. ice 10 cents each. 
Books referred to promptly supplied on receipt of 


price 
Minerals sent for examination should be distinctly 


marked or labeled. 


(1) F. i. —Marble is finished by grind- 
ing the surface with fine sand under a slab of stone, 
which may be a piece of marble or sandstone, to’a true 
surface. Then the surface is smothed with ground 
pumice stone under a rubber of leather or felt, and 
afterward polished with oxide of tin and water with a 
rubber of felt. The rubber is fastened toa block of 
wood, 


(2) F. 8S. A.—No satellites or planets 
move in circles, to our knowledge. There is a possi- 
bility of comets moving in parabolas or hyperbolas ; 
but the probability is that all orbits to which our 
sun is a common center are elliptic. The influence 
of the planets upon comets may often be such as to 
change their orbits apparently to hyperbolas, as also to 
change the direction of the axis of their fature orbits, 
We have yet to find that any cometi¢ orbits are inéer- 
stellar 





(3) J. B. C.—Lead does) not run smooth 
in casting with any kind of mould, nor do we know of 
any elastic substance that will not be destroyed by the 
heat of melted lead. If you can alloy the lead with tin 
or with tin and bismuth, it will run smooth at much 
lower temperature than the melting point of lead. Old 
type make a smooth-running metal, which can be cast 
in plaster of Paris moulds. 


(4) W. C. D. asks how solar prints are 
made. A. Specially prepared silvered paper is placed in 


quaied facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 961 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 15, 1887, 
AND EACH BEARING THAT DATE. 





[See note at end of list about copies of these patents.) 





Air compressors, valve gear for, E. M. Strange.... 373,419 
Ss Fe I onesies sins sscévcpeanedeosumeess 378,073 
NOI RIE, WHEN cdc obncsancenaaeoesonsedes 873,111 
A FE SEE Bee Rate $73,221 
Se nD, Ak. EIN... canccnecoccucncosecncenes 373,199 


tk Le ee a +o.» 875,208 
Baking tin, I. E. Brown........ ... 


Baling press, M. 8. Coloman.............006 ssseeess 
Baling press, J. La Dow...............cceseseesserees 
Therapeutic 





Battery. See Galvanic battery. 
battery. 

Battery jar, C. A. Brown........ 

Bed cover holder, M. C. Murray .. 

Bed, sofa, C. E. Barber............ 

Bedstead, folding, G. W. Bent................. 

Bell, automatic signal, A. P. Whiting 







Bell, electric, G. M. Stermberg................... «+ 873,102 
Bell, signal, H. EB. Russell, Jr....................0005 373,416 
Belt, electric, G. 8. Bennett........ secccccesees BOONE 
Bee as Wis Gig TN occ dsc cccccdesevsecess 373,308 
Blind, window, J. B. Hartman....................... 373,087 


Board. See Wash board. 

Boat detaching mechanism, J. W. Willing... .. 
Boiler. See Culinary boiler. 

Boiler flue attachment, J. Kelly... ....+............. $73,237 
Bolt. See Double-acting bolt. 


. 873,325 


BERR GAR, Ws Fe QO vc vice vecctedes ces cecnccsses 873,405 
Bottle stopper, Tucker & Roorbach (r) 10,881 
Bottle washing machine, N. J. Simonds 373,315 











a large extension camera, upon which the enlarged 
image is received. After an exposure of 15 minutes to 
sunlight, the paper is removed in a holder and to a dark | 
room, where the picture is developed by means of | 
special preparations. This slow method is now largely | 
superseded by the employment of bromide paper, which 
is much more rapid and can be used with artificial | 
light. In adark room the paper may be pinned to a! 
wall, and the enlargedimage of a negative in an ap- 
paratus like a magic lantern be thrown upon it for 
about two or three minttes. It is then removed and 
developed in a solution of iron and oxalate of potash 
called ferrous oxalate, fixed in hyposulphite soda so- 
lation, washed, and dried. In all cases it is essential 
that a glass negative, somewhat thin, be secured from 
the paper photograph. Better still, use the original ne- 
gative when possible. 


(5) W. O. says: Will you kindly oblige 
one who, although a helpless invalid for fifteen years, 
is still much interested in your paper, by giving him 
the best information at your disposal? 1. What is the 
composition and process of manufacture of the best 
artificial stone sidewalk you know off A. To makea 
cement walk, level the ground and pack the earth well ; 
then spread upon it a stiff mortar three inches thick, of 
sharp sand four parts, best cement one part. Cover 
this while fresh with another coating of mortar made 
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Dental engine, W. B. Mann.............-.00000s cosee 878,079 
Double-acting bolt, H. Clemons 
Door hanger, I. Fieming.. 
Door lock, BE. Yeiser......... 
Door spring, W. Gilfillan... 
Drain pipe, T. W. Larrabee. . 








Dress form, J. D. Richardson. Sondsieate «+» S344 
Dress shield and making the same, 0. A. Cc ese.... 373,273 
Drill. See Rail drill. 

Dust collector, O. M. Morse............... STA 8T4 
Earthenware, manufacturing, M. &. Higbie.. 373,280 
Electric cable, A. B. Dolbear..................00005  878,a0 


Electric machine and electro-motor, dynamo, 
Wes MI cd Vacs aendecsvicseccangthscsstanthchauns GHD 
Electric machines, automatic regulator for dyna- 
Bnd, C. BD, DOMME. 0 occ ccc ccccscccccceesess covees OT3,500 
Electro motor, BE. Thomson, ,........ <0. . 000000 eee nee 373,108 
Electric wires in underground conduits, sectional 
draw rod for placing, W. H. Hart............... 
Electro motor and dynamo electric machine, W. 


378,299 


Main..... ; . 378,146 
Electrode for forming clots in ‘varioose veins, ‘J. 

R. Hamilton........ vinaenpnadendovesseumndyennt 373,300 
Blevator, V. Gelimeaw. .........ssccececcccccecesssess STB2B6 
Elevator, H. F. Wallmann.............0065 ceeeseeee S7B,114 


Engine. See Dental engine. Hydraulic engine. 
Steam engine. Vibrating engine. 


Extension table, G. Hebebrand................«.. . $73,008 
Extension table, T. Skinner..................5 «6 378,316 
Byegiasses, C. H. Farley.. - 878.349, 878,350 
Farm gate, 0. A. Williams. a . STAI 
Feed water apparatus, J. F. Belleville. .. 373,26 
Feed water purifier, 8. 11. Mosher........... -.. S73,191 
Feed water regulator, G. 8. Herrick.........374,402, 874,408 
I, Fn BO GIG wen conc co vnckenssedesycccceoenceves 378,368 


Fence lock and stretcher, wire, C. F. Darneil...... 378,392 
Fence rail, A. M. Brock .» 373,13 
. S73080 





Fence wire spooling device, Martin McHenry... 

Fifth whee! blocks, making, W. H. & B. L. Baker, 873,268 
File, paper, W. H. H. Claugue................ . 373,388 
Filter, J. Waespi ef al... ..... 06. cceccceene eeescevends 873,267 
Filter for cisterns, M. Rice. ....... ....e.cceecesncees 873,377 
Firearm, magazine, C. J. Ehbets................606. 873,277 
Firearm, magazine, W. Mason...... 

Fire kindler, Clough & Flynn.......... 


Piah trap, J. Bros. ....cccccccoceccces 

Flour mill, roller, N. Cornelius... 

Frame. See Grindstone,frame, *Sewing machine 
quilting frame. Sign frame. 

Furniture base or support, M. Samuels............. STBA11 





Galter, J. HH. MMOtt........05 .vecccccssccscceees . 874,062 
Galvanic battery, C. Gassner, Jr... . 374,061 
Game, ball, A. M. Freeman.......... . 373,186 
Gas main, J. N. Pew.. . 373,008 


Gas, process of and apparates for manefactering, 
A. M. Sutherland.. 
Gas supply, pressure gauge attachment for éuto- 


. 378,168 























of best Portland cement one part, clean, sharp sand 2 
parts, 2. Is there a reliable artificial building stone? 
If so, what is it composed of? A. Good artificial stone 


| is made of best Portland cement one part, clean, sharp 


For those who find their mathe- | 


| 





sand two parts, mixed stiff, shaped in boxes to give the 
desired form of blocks. 
(6) J. J. C. asks the best coating or cov- 


ering to prevent water pipes from freezing. A. Heavy 
hair felt and mineral woo! covering, boxed, or boxing 
and filling with sawdust, hay, or straw, are all suitable 
for preventing freezing. The size of the box should be 
made suitable to the intensity of exposure; % inch or 
34 inch water pipe should have from 3 to 5 inches of 
space all around filled with packing where exposed to 
cold winds. 

(7) J. T. D. writes: When lead is plated 
with copper and used to make a steam joint, will the 
copper protect the lead from the steam? A. Lead does 
not make a good steam joint under any condition ; 
it is too plastic. The copper cover will protect the lead 
from the action of the steam, and in this combination 
may make a joint that will answer for some purposes, 
but not as good as a corrugated pure copper gasket. 

(8) T. N. C. asks why the Christian era 
commences four years after the birth of Christ. A. Our 
present era was fixed by Dionysius Exiguus in 525 
A.D., and the latest edition of the Encyclopedia 
Britannica is authority for the statement that “ we 
cannot demonstrate the exact year of the nativity, but 
critics ‘of all schools are verging more and move to the 
acceptance of 4 B.C. as the probable year of Christ's 
birth.” 

(9) W. N. asks how to dress the skins 
of birds so that they can be pieced together and made 
into a small robe or mat. A. Thoroughly impregnate 
the fibrous part with a mixture composed of 4 parts 
alum and 1 part alum and saltpeter. Arsenic powder 
is also sometimes used in similar work as a protection 
from insects and vermin, but the danger of employing 
such a poison is evident. For directions about skin- 
ning and stuffing birds, see Spons’ Workshop Receipts, 
first series, which we mail for $2.00. 


























(10) E. H.—The first French steam rail- 
way was the Paris and St. Germain line, 11 miles long, 


opened in 1837. 




















Box. See Journal box. Tobacco box. matically controlling, W. B. Mann.... 373,078 
es Se Be En kn snd ccdeecndtees svcscsccs 373,327 | Gate. See Bridge gate. Farm gate. 
Brick machine, W. T. Duvall 373,184 | Glass by means of compressed air, apparatus for 
Bridge gate, swinging, C. K. Cordrey 373,150 blowing, R. E. Donovan et al . 373,132 
Bridle check piece, C. Russwurm........ . 373,08 | Glass globes, manufacturing, R.G. A. Witt... 573,117 
Brush, fountain scrubbing, W. N. Rowe 874,197 | Glove or mitten, R. D. Burr.. ie S73 ,048 
Buckle, harness, J. I. Neill. ................0005 . 373,245 | Grain binders, cord tyer for, W. Butterfield... .... 378,220 
Buckle, suspender, M. Elyman.................. . 375405 | Grain cleaning and separating mill, M. Grolli- 
Buckle, trace, J. J. Wallace. ..............6.0.0. .. 373,200 mund. : . 878,006 
Bung making machine, E. EB. Elder........... ..... STS 345 | Grain drying apparatus, P. Jepeen. 38,1400 

| Burner. See Lamp burner. Grapple adjuster, E. A. Reed............ 373,10 
Bustle, H. O. Canfleld..............6.cccceeeeeeeeeeees 373,08 | Grinding and polishing material, C. M. L indsey.. 878,289 
Bustle, M. B. Hammond .. 873.286 | Grinding or pulverizing mill, A. Morloek.......... 873,190 
Oe Uy SN cccccccddoecdd thoes cecAecadtove 373,280 | Grindstone frame, W. Thornburgh. . . 373,255 
Buttonhole piece, J. Reece. .............. 66 ceeees 875,153 | Guard. See Railway cattle guard. 
Button or stud, G. BE. Adams...............6.6600008 373,041 | Gun or firearm, repeating, J. W. Mullins.. . $73,410 
Button, spring cuff, EF. K. Haynes............... +» SAO | Handle, J. E. Gaitley.... : K 373,181 
Button tuft or ornament, H. A. Cables ............ 373,128) Hanger. See Door hanger. Shaft hanger. Shaft- 
Buttons, etc., toggle fastening for, C. V. Richards 375,308 ing hanger. 
Cable grip, L. D. Libbey..................065- . 373,188 | Harrow and seeder, combined, C. Svendsen 373,159 
Calendar, perpetual, A. H. Isbell.................... 378,235 | Harrow, disk, M. G. Elliott . S73,278 
Can cover clamp, H. Cottrell . | Harvester, self-raking attachment for, M. Dew... 373,065 
Can opener, W. B. Nutter... .........60ceeeseeeceees 873,412 Harvesters, twine holder alarm for, J. Davaine... 373,225 
Cane, walking, O. H. Byring.............-.00s0000+ 373,049 | Hat bodies, machine for manufacturing, T. Shir- 
Canning machine, D. D. Ranney............. . «+++ 378,306 il 550. sede os . sastbs ete coves. 819,205 
Canvas stretcher, D.G. Smyth... ... ....... sees» 373,156 | Head rest, M. J. Koenig sonbes . 378,142 
Car coupling, R. R. Asbury.................++++.+-.» 373,02) Heater. See Car heater. 
Car coupling, P. Campbell.... an-eney 373,836 | Heater, D. F. McHenry..... eonne 
Car coupling, J. Timms. .............60.ceeeceeeeees 373,422 | Heel nailing machine, J. F. Me Mullett... ce ie 
Car coupling, T. Welch...... .......+++++e++++e+eee+ 378,210 | Hides, machine for unhairing, J. W. Vaughn.. 
Car heacer, G. F. Higgins .. 373,185 | Hinge, P. Forg...........-..0+ aadeemae 
Car heating apparatus, J. H. Sewall................ 373,314 | Hoisting and conveying machine, Ww. Thorn- 
Car mover, L. B. Gifford... .......seececceeee cerns A I lal as Ey ys 5 RN re ee vote. 978,255 
Car, railway, H. H. Sessions . Hoistways, door for, W. K. Crofford > 373,063 

se eatestereersceesereseees Holder. See Bag holder. Bed cover holder. Pa- 

c ar starter, H, P. TUaS.........ccccccces covcccoesers per holder. Photographer's plate holder. 

Car wheel, J. A. Woodbury...........-..6.0cee  ceeeee : Surgical instrument holder. Shade holder. 
Car wheel rims, die for shaping, G. W. Miller.......373,084 | Hoof expander, C. H. Shepard . 373,280 
Card list, J. H. Fesandic bh ancemespesenentbanandmeane SIT BE, © TI ocnccccocnsessseses~ 873,096 
Carding hi er i M. E. George....... 373,187 | Hopple, J. A. W. Burris........ 378,173 
Carriage top irons, machine for drilling, F. Horseshoe attachment device, d. ‘Ott . 373,001 

i tale teh eee clone maid 373,204 | Horseshoe machine, J. A. Burden.......... 873,125 
Carriage top irons, machine for filing, F. | Hydraulic engine, C. R. Whittier . 373,250 

Schreidt.............ccceces scceceeesesescecceseees 390,203 | Indicator. See Mail box indicator. Weather 
Carriage top irons, machine for sawing, F. warning indicator. 

Ce... .ccecbendssconds chshibouemeesoooanoocnnse 5 373,202 | Injector for furnaces, air, W. 8. Hutchinson 378,159 
Carriages, gear iron for, J. F. Fallon 373,227 | Insecticide, A. Fullwiler............ ia 273,496 
Carrier. See Cash and parcel carrier. Ironing tablet, C. Zimmerling. .........60. 0.0.00 . 374,168 
Cash and parcel carrier, J. Burns..............-.«.. 873,172 | Jack. See Wagon jack. 

Casting ingots, smoking moulds in, J. Llingworth. 373,186 | Jar. See Battery jar. 

Chair. See Convertible chair. Jar cover fastening, F. H. Palmer.................. 373,208 
Check register, J. Ii. Guest 878,397 | Joint. See Railway rail joint. 

Churn, H. J. Wagner... .......... 00 .ceeeee . 373,113 | Journal box, self-viling, M. Garland......... . 373,283 
Cigarette machine, J. Floyd 373,351 | Key. See Telegraph key. 

Clamp. See Can cover clamp. Lacing hooks, machine for setting, J. H. Reed 373,07 
Cloak, BH. A. Buaselll.........sccccsccosccccccccsccccsece 873,249 | Lamp, B.J.M. Menge. ...-..--seeeseeeeeee . 373,088 
Clock synchronizing apparatus, C. J. Hexamer.... 373,138 | Lamp burner, H. Gillette.... , 374,085 
Closet. See Water or other closet. Lamp burner, BE. B. Requa...........00--+++- . STAG 
Cloth finishing machine, FE. Rau..................+. 378,193 | Lamp, was, R. M. Dixom..........00eceeceeeenees . 878,057 
Coke in ovens, device for watering, T. 8. & J. E. Lamp, hanging, FE. Fisher...............+.: . 573.280 

BOOWAE 20 cccccccccccccscpecccoscsccscosccesesoss 373,417 | Lamp{miner’s, J. L. Morris... . 3.20 
Combing fibrous substances, machinery for, P. Lamp shade, G. EB. Brehmer........ 373,219 

Heiimann-Ducommun.......... 6-6 -seeese re eneeee 378,365 | Lamp, signal, R. J. Armour ..........-.6.006+ . 373,160 
Compressor cross head, A. Snyder...........--+.+++ 373,381 | Lamp'standard, W. Patzer................. 373,908, 373,904 
Convertible chair, G. M. & F. P. Mann.... ....-..-- 373,296 | Lamp, standard, W. A. Penfield............ 378,376 
Conveyer, J. Creager .....ecs--seeerceseeneeecee nee 373,389 | Lantern, tubular, F. Dietz.................. TK 
Cooler. See Milk cooler. Latch, gate, G. W. Charieville...... on ccccces SUETE 
Cord or twine, machine for making, G. L. Leather, machine for splitting scraps of. Cc. EB. 

BOWDEN... 0. nc cece cc cccccccsccesececceescsnensees 373,385 Roberts. . shdbpebeecdnenenesuetag . 373,198 
Cot, folding, H. D. Hard et al .. ......0eeee ceeeeeee 373,563 | Light. See Signal light. 

Cotton compressor, J. A. Gaboury. .....-+....+++++: 373,357 | Lightning rods, interiocking coupling for, G._R. 
Cotton, ete., machine for opening and cl i a a ree 

BE, MMSOR.. cscs ccccceescdscccccsccvcccecsesecsers 373,075 | Lithographic peoeess, ée., a Bertling bbevadeasece Ge 

Coupling. See Car coupling. Pipe coupling. Lock. See Alarm lock. Door lock. Fence lock. 

lin Trunk lock. 
C hineasin, toner’ & WOKS. ....... 02 cccrceercccccvers 978,256 | Lock, W. LI. Taylor............+<000+ seeeeeer’ 873,107, 372,253 
Coupling for hose, steam pipe, etc., Jacobson & Loom for weaving looped or terry fabrics, J. A 

an. decchncepes stoke -cbecssesssouend 873,292 Campos .......scescccrsccccccsseesevees osseoses 878,178 
Cuff fastener, H. A. Clark..........00eeeeeeeeeeeee ... 313,22 | Loom, hand, C. N. Newcomb.. .......-<.++0+++ «+++ 573,246 
Culinary boiler, C. D. Salfield.........-..+-eeseeeeees 373,310| Looms, barness Doard for Jacquard, W. G. 
Cultivator, J. H. D’Lamatter. .......-+-+....-- e000 873,343 BRSSORED.... ... cc cccdscedecevesscseves seetereape antes 973,151 
Cultivator, duster, and digger, W. C. Davidson.... 373,275 | Looms, positive shuttle motion fur, F. K. 

Cup. See Oil cup. Weataht............cccccovcsseverssocccessescees oveee STBAB 
Cutter. See Washer cutter. Magneti separator, J. Wenstrom 

Decorticating machine, J. B. Vogel.......-..--+++++ 373,161 | Mail bag fastener, G. L. Walton............... A 

Dental engine, W. A. Knowles......-+.+++-+++e++++e 378,141 Mail box indicetor, J. P. Tirrell............eeeseeee: 
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Mechanical movement, J. H. Smaliwood........... 573,317 | Stencils, compartment case for interchangeable 
Meter. See Rotary meter. BOOK, B. G. MOWOS. .......6. ceccces seccecsccssoces 373,086 
Milk cooler, A. McLeod cecscceceeee « eee 878,92 | Stone sawing machine, North & Sheldon........... 373,900 
Milt. See Flour mill. Grain cleaning and sepa- Stones, machine for gathering, J. Van Hosen.. $73,110 

rating mill. Grioding or pulverizing mill. Rol- Stopper. See Bottle stopper. 

jer mili. Saw mill. | Store service apparatus, J. F. Camp...... ... 33,208 
Mine shafts, device for operating the doors of, P. | Stove, parlor, EB Bussey ................... ‘ . B73,127 

Steves eesee 373,108 Stroke jointer, Jenner & Eiserer... é 373,298 
Mining machine, coal, 8. McAllister . 373,081 | Surgical instrument holder, J. R. Hamilton sce., 873,982 
Mitten, (. Freseh! sen SA | Surgical uses, water reservoir for, J. R. Hamil- | 
Moulder’s riddle, C. Truesdale............<.c00006- TS GI. son 00dnunesadssctasococceesocnasebecsecs - 373,400 
Motor. See Electric motor. Syringe, J. R. Hamilton. . ‘ . 3358 
Music chart, C. &. Hil! 373,008 | Syringe reservoir, J. F. Ward................ <.. 378,522 | 
Music leaf turner, Carrington & Sleeper . 573,28) | Table. See Extension table. | 
Musica! instruments, tool for cutting seats for | Tack capping machine, W. & L. W. Gates.. 373,284 | 

insulator attachments for, Dewing & Bennett. 373,385 | Tapered nail, J. Hyslop, Jr.... —o . T3826 
Nail. See Tapered nail. | Telewraph key, A. Oakes........ ....... 378,152 
Nail with countersunk head, J. W. Higgs 173,291 | Telegraphy, railway, G. T. Woods.... . 373,383 
Needle and case, suture, J. L. King SAAT? | Telephone exchange, acoustic, W. H. Bastman... 375,000 
Netting, horse, G. W. Kelsey 373,57! | Telephone instrument signal, J. M. Baker. ........ 373,045 
Octave coupler, 2. 8. Brand 73,12 | Temperature regulator, electric, L. F. Kaston 373,061 
Oli eup, J. EB. Dunnigan 373,058 | Tent, umbrella, H. J. Kumrille..-........: | .. 373,378 
Optical recording instrument, H. G. J. Stang 373,38 | Terapeutic battery, M. A. Morehouse.............. 373,088 
Organ reed, L. A. Wood S73,118 | Thill cpupling, F. L. Burtom.............2.. woes» S701 
Padiock and chain, G. Bradford 73,218 | Toaster, J. A. Downey.. ~-» STA,276 
Padlock, permutation, A. Rodegard 374,15 | Tobacco box, A. L. @vesbem. . 373,233 
Paper cabinet, tot!et, J. P. Onderdonk STa,301 Tevacss pipe, Ba TGIMGR cccccocaccccccccccsacesces 873,255 
Paper holder and binder, Halsey & Pomeroy 373,18 | Tombstones, securing pictures to, 8. R. Miller.... 373,243 
Pavement, artificial, J. W. MacK night 73.25 | Tongs, fre, H. F. Stinde ' doheaits 373,418 
Pereolat W Suits 373,42) | Tooth, artificial, J. J. R. Patrick.. 


$73,231 


Photographer's plate holder, W. H. Fuller 
Photographic sheets, apparatus for making mul- 











tiple, O. L. Hulbert 
Piano wrest plank, T. M. Antiseil 
Pipe. See Drain poppe. Tobacco pipe 
Pipe coupling. C. Turner 373,100 
Planing machine, wood, G. 8. Myrick S734 
Planter, J. H. Eleward 373,206 
Planter, corn, A. 8. Winings S732 
Planters, anchor for check row corn, J. C. Bar- 

how 373,170 
Planters, attachment for corn, L. Pfister 373,0e2 
Plow, G. W. Carr 73,061 
Plow, J. H. Denaldson T4131 
Piow, cultivator, B. F. Johnson 874,187 
Post anchor, W. P. Logan T20 
Press. See Baling press. Seal press. 

Printing apparatus, J. Jacobson 

.*rinting machine, Fowler & Henkie T3358 t 
Printing machine, F. Wuelfing 

Irinting press throw-off, H. Swain 

Projectile, J. G. Butier 

Propeller shaft, screw, 1. B. Clifford 

Pulverizer and cornstalik cutter, combined, D 

Johnson 73,370 
Pulverizing lumpy ground, implement for, G. 

Staples 
Pomp, force, H. Q. Hood 
Pyroeulphates, making, H. Baum 
Radiator, Hopson, Jr., & Daniels 373.070 
Rail drill, M. W. Smith . 73518 
Maillway cattle guard, J. T. Gilbert 373,389 
Raliway csossing, automatically adjustable, T. 

MeG rath S73, 140 
Railway, electrical, B. Bidwell 73,046 
Railway grip, cable, H. R. Taylor 374,108 
Railway rail joint, H. D. Cone 373,062 
Railway shunt, F. W. Kalbfielach STAM 
Razor, safety, H. G. Fiske ST ng 
Refrigerating, system of and apparatus for, A. 

S73,219 


Soyder 


Refrigerator building, C 374,228, 373,229 


A. Fredericks 


Register. See Check register 
Regulator. See Feed water regulator. Tempera- 
ture regulator. | 
Rollerwill, J. D. Mawhood 375,241, 373,408 
Roof valley, J. K. Carroll 373,129 


Roofing, cap former for standing senme ef, Cald- 


weil & Peterson $73.5 


Roofing machine, tin, F. T. Baldwin 573,215 
Koofing material, process of and apparatus for 
manufacturing, H. M. Miner $73,086 | 
Rooting, metallic, L. H. Montross 33573 | 
Rope fastening, C. A. Gloekler 373.188 
Rotary meter, eas, Johnston & Carll 873,406 | 


Raboer roll, hard, F. Snyder 373,101 


Kulers, protractor and circle scribing attachment 


for, J. G. Smith 373,100 
Sach fastener, J. T. Lister 373,148 
saw Ailing device, 0. J. Marsh $73,148 
Saw machine, drag, C. W. Wright 373,260 


Sawmill, reciprocating, W. M. Wilkin (r) 10,882 
Scale, plantation weighing, L. R. Witherell 373,326 
Serew tap, L. D. Castie 3,770 
Screw, wood, H. K. Jones S73074 
Seal, car door, H. B. Schofield.. $75,200 | 
Seal, lead, F. W. Brooks 73382 
Seal preas, A. B. Schoficid 373, D1 
Seaming machine, can, J. M. Mungiven FAL 
Seat. See Sewing machine seat 
Separator. See Magnetic separator. 
Sewing machine automatic tension, J. H. Whit- 

ney 373,163 
Sewing machine button feeding device, button, | 

W. B. Bennett 373,400 
Sewing machine fan attachment, H. H. Herring- 

ton =r an 
Sewing machine feed, J.C. Daggett 373,391 
Sewing machine feed adjusting device. J. H. | 

Whitney 373,164 
Sewing machine quilting trame, H. 8. Taylor 873,030 
Sewing machine seat, J. H. Mahan S73, 
Sewing machine tension device, J. W. Foster.. 373,179 
Sewing machines, presser foot attachment holder 

for, KE. Seitz S74,412 
Shade holder, F. Rhind 573,144 
Shaft hanger, W. T. Carroll 3A 
Shafting hanger, H. P. Hamphrey 301 
Sheet associating mechaniom, L. C. Crowell 373,22 
Shoe, BE. N. Cunningham 372,064 
Shoe, combined button and elastic. Freed & 

AMleck a3, 
Shoe soles, device for in nking the edge of, W. W. 

Crooker soeee» S13 300 
Shutter worker, ¥. B. Majlory . aT 
Sign frame, H. §. Works 373,564 
Signal. See Car signal. Telephone matrument 

eignal. 
Bianal apparates, electric train, Tiffany & De 

Mier 373,160 
Signal li¢ght, revolving, W. Bolson STAOAT 
Sleigh, A. 1. Sawyer - 373,198 
Sower, wheelbarrow grass seed, G. V. H. Whit- 

beck 373,192 
Bpeculom, J. R. Hamilton a73,461 


Spinning machines, bobbin catch for, LL. Alien... 373,261 


Spring. See Door spring. Vehicle spring. ' 
Spring, W. |. Bunker S738 | 
Stamp mills, cuide for, J. D Peregrine sree 
Stanchion, cattle, A. W. Streeter.... . Tam 


Staple driver, W. W. Bloodworth....... 373,25 | 
Steam engine, 8. B. Jarvis STA L.2 
Bream engine, Hi. H. Westinghouse 578323 


Watch case, E. Heffernan...... 2 373,364 
Water or other closet, lavatory, ee. P. Everitt... . 873,155 
Weather warning indicator, F.J. Miller.... . Tae 
| Wheel. See Car wheel. 

Wheels, machine for cutting worm, J. A. Nor- 

stedt pepnpeccegpeoeenettocessi 373,192 
Whiffietree, J. F. ‘Bales. . S488 
Whip button, C. BE. Williams................. 373,166, 373,167 





Tooth, artificial, E. Hi. Sherman 
Tooth crown, artificial, G. Evans occas 
Tooth crowns, manufacture of artificial, G. Evans 
373,Mi7, 
Toy locomotive, E. J. Colby.. 

Trace fastener, 8. M. Stevencos 

Transoma, sashes, etc., pivot for, F. D. Paradise 
Trap. See Fish trap. 
Tricycle, H. T. Frie 
Trousers, M. N. Sevier secee 
Trousers stretcher, G. J. Rapores bt.. : 
Trousers stretcher, W. H. Young.. 
Trucks, shoe attachment for car, E. H. ‘Seunmn.. i 
Trunk corner, F. Garcia 
Trunk lock, A. H. 8. Davis 
Truss, G. W. Bible 

Tug, shaft, W. E. Moore..... 
Typographic apparatus, hand, M. Eck 











Unloading apparatus, B. Chalfant.................. 373,22 
Valve, balanced slide, H. T. Giles...............0.+ é S75, 182 
Valve controller, automatic, J. Wheeler... . S33 


G. M. Sternberg, 
373,108, 373,104 
373,171 
. 573,267 
vee S786 | 
. 374,0o 


Valve controller, electric, 


Vehicle spring, W. 8. Bulett 
Vehicle spring, W. : Bunker 
Vehicle, spring, H. A. Moyer.. 
Vehicle, two-wheeled, B. F. Myers 
Vending apparatus, automatic, C. H. Russell. ST4,A1L5 
Vessel safety jacket or hood, W. D. Duncan. . F381 
Vessels, means for securing in position the frame- 


work of, T. M. Rees........ pecegeeseseces 373,006 
Vibrating engine, D. D. Hardy....... BI3,287,, 375,288 
Wagon jack, Loucks & Derrick.......... 373,189 


373,180 
373,217 
. 573,126 


Warps, apparatus for balling, Frye & Wade 
Wash board, 8. Bingham........ «......ecse000+ 
Washer cutter, J. Burger. ............ss.««+- . 


Whip cap, C. BE. Williams.. ° 373,165 
Wig or similar article, L. F. ‘Marshall... 


Windmill, J. Mossman ocacccoececconcsscanse, GE 








Window, P. D. La Fayette, Sr... ... ~~... 6. cccccseee 373,238 
Wire netting, flat spiral, Einbigler & Adler or 373,177 
DESIGNS. 

Baas, J. K. DavisO.....ccccedosccocccccccccccccccescs 
Se, A, TE TGRSRRRND. cc ccccscedsocccece.coocese-cce os 


Costume, lady's, J. Sheils 


Fabric, J. Z. Coblens .......... «. 

Fabrics, ornamentation of, W. 8. Friedlander 
Lamps, harp for hanging, A. Patitsz.................. 
Polonaise, lady's, M. Turner. .............0+ exceess 


Skirt, lady's walking, J. Shels..... 
Skirt, lady's walking, M. Turner 
Stove, hcating, J. G. Smith 





TRADE MARKS. 


Bars, tools, and rails, merchant, Solid Ingot Com- 





pany ec ; seuvecveceses Ma 
Braid, button, x. C. Newell ee 14,98 
Brushes, tooth, Tarrant & Company............- 4,943 
Cars, stock, G. D. Burton... ..............ec0es 14,925 
Catsup, tomato, Meyer-Bain Manufacturing re om- 

DONG. cccccccccccoceseusscosces ceccobesovetos ees 14,986 
Clothing, oil or weterproo?, IF. 0 arter deeéud ° N96 
Cork wood, Gudewill & Bucknall......... . 4S, 4,988 
Corsets, W. Rosenthal & Co... ...... 6.6.66 ceeeene M40 
Cutlery, Pauls Bros 14,509 
Food for infants and invalids, certain prepared, ‘n. 

Epprecht ecce Coesenss secceccceess ~~. Me 
Garment supporters, A. E. Fuechsel pesers 14,931 
Ink, indlible, Cartér, Dinsmore & Co.... 14,927 
Liniment, Thomas & Peters.... ...........c0s000+ 14,944 


Medicine for the treatment of the genital organs, 


4. Ferre M,s0 
Medicine, bog, 8. W. Kahn 4,4 
Ototmenta, J. Day 14,928 
Pumps, centrifugal, W. 0. W ebber 14,945 
Remedies for externa! ase in the form of liquids or 

plasters, C. Rothkrang ............6-ccceeeee ence 14.941 
Remedy for toothache, B. Winters................++ M7 
Bhawila, W. Blien & BOM... .... 6.6 ccc ccnnwween cence 14.9% 
Soap, hard, Newell & Bro............ 6.60. NS 
Tableware, electroplated, Meriden Britannia Com- 

pany 14,945 
Tobacco, plug ond emokine, T. c. Williams & Co. 14.946 


A Printed copy of tne specifications and drawing of 
any patent in the foregoing list. also of any patent 
iasued since 1866, will be furnished from this office for % 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., #1 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 18: but at increased cost, as the | 
specifications, not being printed, must be copied by | 
hand 


Canndian Patents may now be obtained by aad 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
fall instructions address Munn & ©o., M1 Broadway, 


New York. Other foreign patents may also be obtained. 
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words per line. This notice Pehows the wrath of the line, 
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Drill Presses, Chucks, Drills, 

Dogs, an nd machinists’ and ama- 

teurs’ outfits, Lathes on trial, 
es mailed on application 5 





ing to appear in next issue. 





165 W. 24 St., © 














MIORAL: 


INSURE IN THE TRAVELERS.”? 











THE CURTIS 
RETURN 
STEAM TRAP. 


For returning steam condensed un- 

der pressure automatically into the | 
boiler, whether taken from —y 4+ 

below the boiler lever, 7" 088 
or waste. Manufactured b: 


THE CURTIS REGULATOR C0., 


BOSTON, MASS. 








OUTLINES OF A NEW ATOMIC 
Theory.—A paper by Pr. T. L. Phi t 0 

new ‘ctomie hoses” wibes dues pave aged mee FS ‘ 

change in the nomenclature or teaching of chen. 

try. Contained yy RH SUPrir- 

ice cen 0 be " 

office and from all newsdealers ae 








com PETITION, 








Send for Circular No. 19. 


ORNAMENTAL DESIGN, PRINCI. 
ples und ttice of.—By Lewis F. Day.’ The second of 
a series of lectures on this subject, d ssing the lines 

upon which ornament can be istributed. With 6 illus- 
trations. Contained in SCIENTIFIC AMERICAN 8U PPLE. 
ment, No. 589. Price 10 cents. To be had at this office | 
and from al all newsdealers. 


AUTOMATIC COUNTING MACHINE, 


RICE 
Is perteethy 
accurate and 
very durable. 
Counts one 
on in 




















scales, on 





poutes, Go mas machines, &c., &c. Special prices in —_—- Send 
or circular. Address GEO. FE. IW t, " 
Box 1075. 879 State St., Ne aven, Conn. 


PROGRESS IN “TELE- 
graphy. -By W. H. Preece. F.R.S. An interesting bis- 
torical paper. improvements in ap Tele- 
phones, Pneumatic telegraphs, Cabies, tele- 
graps. Capital invested in te + ell Contained 
ENTIFIC AMERICAN SUPPLEMENT. 


FIFTY YEARS’ 





Square,Oval, or Keund Smooth Holes. 


cents. To be had at this office. and v8 all newsdealers. 
For a cabinet, and pattern oe 

iin. , set $4.00, matied free. Bridge 

un ince ° Y. 


BIT, ement Co., 17 Maiden Lane, 


COUNTERSINK and DRILL COMBINED. 








The Countersink following the Drill, the job is finish- 
ed at one cpqeation. i, «ving the adjusting of too.s and 


work twice. Made 
slacnell Mf. Ce., Greenfield, Mass. 


Wiley & 
FOUCAULT’S CURRENTS.—A PAPER 
Wie 's ta 


by Dr. A. Von Waltenhofen. describing a new a 

for the production of Foucault's currents. 

ures. Jontained in SCIENTIFIC RY SUPPLE. 

sg No. 605. Price 10 cents. To be had at this office 
rom 


newsdealers. 
















SCHOOL HOUSES. 
{At Albany, N, \ e 
STATE or New ro} RK, 


DEPARTMENT OF PUBLIC INSTRUCTION, 
SUPERINTENDENT'S OFFICE. 
ALBANY, N. Y., September 20, 1587 
Plans and specific ations for school- houses. 
Architects are invited to submit competition plans for 
six school buildings, for which $975 is offered in priye< 
Time of competition limited to December 15, iSS?. 
For further particulars address A.S8. DRAPER, 
619 


State Superintendent, Albany, N. \ 


_ARTESIAN 


‘ells, Oil and Gas Wells, drille: 





brit contract to from 
to 3000 feet. We manufactur: 

and furnish e required 

to drill and Port 


com) same. 
able Horse Power and Mounted 
Steam Drilling Machines for 10 t., 





catalogue. 
Pierce WellExcavator(Co. 
New York. 








GAS ENGINEERING, RECENT PRO- 

in.—By A. Macpherson. Regenerative system of 
retort firing. Improves: ents ip gee periBeation. Burn- 
ersand regenerative lamps. elsbach gas light, 
Paraffin as a rival of coal gas, oil in gas making. Prices 
of residua! poem, Contained in SCIENTIFIC AMERI- 
CAN SUVPLEMENT, No. 601. Price 10 cents. Tu be 
had at this office and from all newsdealers. 


SCIENTIFIC BOOK 
CATALOCUE, 


RECENTLY PUBLISH ED. 

Our new catalogue containing over 100 
ing works on more than fifty different sub 
mailed tree to any address on application. 


MUNN & CU., Publishers Scientific American, 
361 Broadway, New York. 


Od HAND MACHINERY » 








es, includ- 
ects. Will be 








Lists sent. 
N.Y. Mashinary Depot, 
ore No. 16 
wrankfort 2 Street, N. ¥. 








Punching Presses 








Branch Office ard solemn 208, 205 & 207 Center St., N. Y. 


AN IMPROVED. ARMY FILTER _DE- 
scription of avery effective rtable filter. devised by 
| Mr. Maignen for army use, but likewise adapted for the 
use of wine and spirit merchants and brewers, and for 
laborato purposes. Illustrated with 8 engravings. 
Contained in SCIENTIFIC AMERICAN SUPPI.EMENT. 'o. 
6. Price 10 cents. To be had at this office and from 

al newsdealers. 





RAILWAY AND STEAM FITTERS’ SUFPLIES 
Rue’s Little Giant Injector. 












PANAMA CANAL.—A PAPER BY DR. 


W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. ming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the canal in lives. 
Cost of the work. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. G03. Price Weents. To be had at 
this office and from al) newsdeaiers. 


Improved Stone Chauneling Machines, 
ROCK DRILLS, 
Gadders, Quarry Bars, Plug 
and feather Drills, and 
general Quarrying Machinery. 
Send tor full descriptive catalogue. 


Ingersoll Rock Drill Co,, 
F 10 PARK PLACE, New York. 
CEN TRIF UGAL EXTRACTORS.—BY 


8. F.Gibson. A cyncise explanation of the principles 
underlying the working of these = and the 












consideration and laws governing the shape, size, ma- 
terial, etc. With 33 engravings of apparatus. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 61:2 and 

3. Price 10 cents each. To be had at this ice and 


om all newsdealers. 


fr aap linenpiquelangests 
ROCK DRILLS @& 


AIR COMPRESSORS 
Min: NG TuNNe 
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SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN 8S. URQUHART, 46 Cortlandt St., N. Y. 


BRASS WORK. 


a Sesto Pennsylvania. 


FINE TOOLS, FOOT ress 


waac Le | 
for Metal and Wood! W 





Models & Small Brass Work 
a specialty. 
—— Guaranteed. 

- McKEEN, 











Yorkers. Send 4c. 
in stamps for large Lilustrated Catalogue. 
UMN INSON CO., T7 State Street, Chicago, LII. 


WATERBURY MALLEABLE IRON COMPANY, 
WATERBURY, CONN. 


MALLEABLE 
GRAY 
CASTINGS. 
FITTINGS for STEAM, GAS & WATER. 
ELECTRICAL, xis. t,"purzet sass 


- ¥Y. Write for testimonials and instructions. 


FAC-SIMILE copies < obtained to an unlimited extent in 


indelible black b 
ECL finest lithographic work, 
8 mens free. 


Fevix F. Daus & Co., 21 Beekman Street, New York. 


LIMITING NUMBERS OF TEETH IN 


Gear Wheste,— —A valuable paper by George B. Grant 
| treating of t ne ciderent Vor of determining the 


w 





AND IRON 








copying apparatus, equal to the 








The ¢ ioldal system. The in- 





PER PROFIT & SAmPt ES pase 
to men canvassers r Dr. vs 
CENT Genuine essrte ‘Belts, Brush. 

| es, etc, Lady agents wanted for ric Corsets. Quick 


| sales. Write at once for terms. Dr. Soutt, 842 B’way, N. Y. 
1MPROVEMENTS OF PRAIRIE ROADS 


and Streets. By T. J. eet C.B. Eecnomical a 
ig ; on Width, Drain 





Die aetioms, with 
ogy, Diem a tang: and Cost. How 
Ee eep in Lat the Streets ot a Town, 
= Repairs od. etc. SUPPLEMENT 150, 


PRESS ao Circular stze , $8. News- 
size $44. Type oes 
nted direetions. Send 2 





| Hmiting umers of teeth { wheels when small 


used. 
cable vulute system. The non-intercbangeable 
volute system. Unreversible teeth. With 11 figures. 
ontained in the SCIENTIFIC Saye SuPrt: EMENT, 
No. 59:2. 10 cents. To be had at this office and 
from ali newsdea'ers. 


Syrdcuse\falleak lefnn Works § 

















ELECTRIC LICHT AND POWER: 
Are and Incandescent 
—a ene aS with the Storage 
the Electri 





, to fact totactory, RELORE Lava 


we 





of Accumulator Co. 
Dynamos, Motwrs, ap Restores, ant and General Elec- 
Electro-Dynamic Company, 224 Carter St., Philadelphia, 
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v ELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters to the editor of the ScIENTIFIC 
AMERICAN on the question of the s: of ice boats, de. 
monstrating how and why it is t these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory d Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 certs. To 
be had at this office and from all pewsdealers. 


PROSPECTING MINERA 
ty A 


PENNSYLVANIA 
my IND DRILL CO 


PA 











Scientific American. 
MoINTOSH, SEYMOUR & CO. 


Automa 


tJaled ip shese q 
cially" ere high 
rolling mille, ete. 


HARRIS! 








AUBURN, N. Y. 
tic Cut-off off Engines. 


5 to 300 Horse 


weeny a Fuel ’ 
- pF AR mea Se = Close yn Great Durabili 


erfect Werkmanship and Design. 

ualities, our engines are suitable for all pur espe- 
and difficult service are required, as pergeeee,, light 
Ser d for illustrated catalogue. 


ON CONVEYOR! | 


Handling 6Fain, Coal, Sand, Clay, Tar B.rk, Cinders, Ores, Seeds, &c, 


Sole 


endfor | Greate | BORDEN, SELLECK & CO, manc'tore, Chicago, Ik 





IN THE SELECTION OF 


A CHOICE CIFT 


For Pastor, Parent, Teacher, Chil 
Friend. ,both elegance and usefulness will 


combined in a copy of Webster's U: ibe found 





Besides many other valuable features, it contains 


A Dictionary 


of 118,000 Words, 3000 Engravings, 


A Gazetteer of the World 


locating and describing 25,000 Places, 


A Biographical Dictionary 


of Ail in 10,000 Noted Pe 


All in One Book. 


3000 more Words and nearly 2000 more IIlustra- 
tions than any other American Dictionary. 
Sold by all Booksellers. Pamphlet free. 
6.4 C. MERRIAM & CO., Pub'rs, Springfield, Mase ” 


ICE-BOATS — THEIR CONSTRUCTION 











WATCHMAN’S IMPROVED 
TIME DETECTOR, 


WITH SAFETY LOCK ATTACHMENT. 
Patented 1875, 1876, 
1877, 1880, 1881, 1882. 
This instrument 
is supplied with 12 
keys. Invaluable | 
for all concerns | 
. employing watch- | 


all modern im- 
rovements, and 
s far superior to | 

the old style. 

—At —— Fy jationa! | 

Exposition for 
Railway Applian- 

ces at Chicago. The only Medal for the most complete 

mee ww Instrument. Send for circular to P. 0. 


E “IMA USER, 206 Broadway, New York | 


“UNIQUE” Screw Holding Screw Driver 


Wallen’s Patent. 














Sample by mail 50 cents. 
The ALFORD & BERKELE CoMPANY, Sole Agents, 


P.O. Box 2002. 77 Chambers Street, New York. 





CUTLER’S 


POCKET INHALER 






AND 
Carbolate of Iodine 
‘HALANT. 
A certain cure for Ca- 
tarrh, Bronchitis, Asthma, 
and ali diseases of the 
Throat and Lun 
Censumption, 
in season, It will b 
upa Cold at once. The Kine of Cough Medicines. 
A few inhalations will correct the most offensive 
Breath. Carried handily as a penknife, always vente. 
Approved by physicians. Nearly Half Million sold. 
Sold by Druggists for 81.00. By mail $1.25. 
W. H. SMITH & CO., PRop’s, 
410 Michigan 8t., Buffalo, N. Y. 


CHARTERS GAS ENGINE 


The safest, most reliable and economical Motor in 
existence. 


Independent of Gas Werks and Machines. 
So it can be used anywhere. 
Makes its Own Cas 
AT COST OF ABOUT 
65 cents per M Feet. 


A Saving of % to % cent 
gperantess over all other Gas 
Engines 
Chicago “Agent: H. H. LATHAM, 

rborn Street. 










2to GH. P. 


New York House: 
12 Cortlandt Street. 


Williams & Orton Mfg. Co. 


P. O. Box 148. STERLING, ILL. 


MACHINERY. 
BARREL #:smus 
BUFFALO, N. ¥. 


PERFECYT 


NEWSPAPER FILE |: 


ne Koch Patent File, for 
aad pn and nd pamphlets. as been recently improv 
teers becribere to the SCIENTIFIC AM- 

AN and na Benen ENTIFIC AMERICAN Gurstamss canbe 


ofhee of 5 (ir the low price of $1.50 by mail, or $1.25 st the 























asx 1 vy board sides ; 
every one a ~'o MERICAN,” in Vk Necessary canary for 
MUNN & CO. 
Publishers AMERICAN. 
CONSUMPTION, trieeared 
ate discovery, Sample bottles free wh renin | ee 


Girections for ke home treatment. 


en. It contains | 


and manag tt. With working drawi details, and | 
directions in full. Four engra sho mode of 
construction. Views of the two “fastest | 


ues boats 
On the Hudson river in winter By H. A. Horsfall, 
Contained in SCIENTIFIC AMERIGAN SUPPLE- 


MENT, The same number also contains the rules and 
” | Fegutietsnn for the formation of we - the sail 
ing and mar.agement of ice-boats. Price Ts 


PEDESTAL TENONER.) 


Special Machinery for 
Car Work and the latest 
improved Woodworking 
Machinery of al! kinds. 


(. B, ROGERS & 00., 
Norwich, Conn. 
109 Liberty 

New York. 














Street, a eeaee anden, ( ornete, Ruts 


MAGIC LANTERNS. 








SANIT RIGRTS OR SALE. 


APPARATUS FOR BUILDING 


GOMURETE BUTLDINGS AND WALLS, 


County Rights, $50. State Rights, $500. 
See descriptive notice in Scl. AMERICAN, Mey 3 22,1 
Send fore ire rculars. Ransome, 4 Montgomery St., S.F. Cal 


For Oj. EI Steam ES ¥ 
pum me water, sawing wood, 
making ice-cream, Carpen- 
ters, Wechanics. lto5 H.P. 
Fuel, Kerosene. No dust, 
Automatic in fuel and water 
supply Illustrated Cata- 
logue free. Mention SCIEN- 
TIFIC AMERICAN. 


SHIPMAN ENGINE CO. 
9 Pear! 8t., Boston, Mass. 


VIOLIN OUTFITS 
Abd of Vg, Se x, Bow, a 
ay sent to any 
aes of the Unit 
pate x lto 8 day»’ 
‘ore buying. 





















Violin 
$8, $15 4 $25 ag 
at an each. se fo 
5t.S4:.! Nustrated . Pt Catalogue of Violine, 
Strings, etc. Lowest 


Cc. W. STORY, 
asé. 





orders a special 
Central Street, Boston, M 





Anw 
When t 
nimple. ca 
Four sizes: 1 H 


e ary is ~ at work, the ex 


GAS ENGINES. 


GBest in pine te, we SeTemanchio. and materials. 


otor adapted to all uses. 

nse of running it ceases. 
nomical, Durable. No extra insurance. 

. 4¢ H. P.. | man power, and Dental Engine. 


These Engines LA es pectall oyies for Gasoline ty for country use. 


ECONOMIC GAS “ENGINE “COMPANY, 


lesrooms - -« 84D5BY ST. ~.Y. 











THE BARAGWANATH STEAM JACKET 


Feedwater Boiler and Purifier. 


Boils the feedwater. Keeps the boiler clean. 
Saves boiler repairs. Saves from 15 to 4 per 
cent. of fuel. 
Gates surface. No back pressure. Thor- 

hiy utilizes the exhaust. Strong and dur- 








AIR, PURIFICATION OF. — BY D. 
Prince, M.D. An experimental study in re'ation to the 
remova from the air of the dust or particu!ate material. 


mapens ce to Tag sonoe fever, small-pox, and other 
illustration. Contained in SCIEN - 
TIFIC Wy AN 0 Pree aN, No. 9. Price 10 


cents. To be had at this office and from ail n 
2000 Fine Black copics of Writing, Drawing. 


Music. 
t A s T AUTOMATIC Works sutomat- 





won- 


7 derful precision 
Fast At oF COPIER Seiichi - N. ¥. 


Cavalry 


Horses.—A paper th Lieut. Robertson. U. 
8. A.. Catiining o pea! ae t 
ing farm for b 


. estabianment of a breed- 
and contro!led by the 
mic features of 


government ‘Co aiscute faing, tne, ono ayy Sup. 
escheme. Contained in - 
PLEMENT, No. Price 10 cents. To be had at this 
office and from all newsdealers. 





for Hot or Cold, Fresh or 


STEAM P UMPS © Salt i for Oils, — 


m; for 
os Ra Rikelinn Bissacts, At ‘Auids: we Sk Volatile, Vis- 
uids, etc. Vacuum ps of the 
cous or efficiency. Press Pumps. on Gas 
and Acid Blowers. Air 
Bunt sy GUILD & GARRISON, oman Ww. Y. 


ina alleviate any case of 
F R E E. —iisom Anis and quickly cure, even 
if chronic. 
~~ ¥ sample 















Remedy purely vegetable; harmless. We 
e for one week's treatment, on receipt of 8 
ond packing. Write now. GAL- 
ENICAL i iepic NE CO., Box 1088 New Haven,Conn. 


for E by Paon’s Pat. Iurnoven 
- eamee 4 Ean Daves, 
CURE‘. DEAF ee 
ne sdod, G3 Becodwy syrah FREE: Adare 

Sales FeHISCOX, 











1GE ATING MACHINE. 
Large heating surface. No re- DRY AIR REFR — horizontal dry air refrig- 
erator, oor bows to deliver about 10. of 


cole air per when running at @ speed of 100) revolu- 
able. BAR PAGWANA TH & (SON, 40 W tions pe re of [7 ‘ave feures 
Division Street, Chicago, Ill. ture of 30 above to 50° below ry th — 
JAS. B. CROUTHERS, M- E.. General Bast. | S127 Pitt trative of its performance. Contained in 

— rative 
ern Manager, 11? Liberty Street, New York. SCIENTIFIC AMERICAN BU PLEMENT nT, No. 28 rice 
10 cents. To be had a this office and from all news- 


dealers. 






Best course of Business Training, Short- 
est Time, Lowest Rates, No Vacation. 
Address, H. COLEMAN, Pres. 

HOW TO MAKE AN INCUBATOR.— 


Full directions. Getnges with ¥ Sones, Also direc- 

rat the apperutus. 
Soren tiFi¢” AMERICAN SUPPLEMENT, No. 61:2. !’rice 
cents. To be had at and 


GOVERNMENT BREEDING | FARM FOR p Ag 


JAMES B. EADS.—AN ACCOUNT OF 
the life and tabors of this eminent engineer. 
portrait. 
BEN. No. 59. ; 


BALTIMORE 





cubic feet 








NAT'L BUSINESS 


COLLEGE, 


Best Facilities, 


COLEMA 


Newark, N. J. 
National Patronage, 







Contained in 


this office from ail news- 





Diamond Book free, 

pedia of Dighe and -- 4 
E ightning mailing it. 
“7 a. Hydraulic American 
WELL VELL Well Works, 
TOOLS, Machines Anrora, Ill, 


Withia 
Contained in SCIENTIFIC Ayenscas SUPPLE- 
% Price 10 cents. To be had at this 
office and from all from all ne 





Medical_Batteries, PLI) odels, Ex 
@ental Work, and fine brass castings, Sen 


Seata  s Kona & Wu cidciamnct, © 








a 
Wo. B.CLARK, Kast Se 





____ Pugpesals. fer Machine Tools fer the Ordnance 
Gun-"h —NAVY DEPARTMENT. WASHINGTON, 
Db. C., Now 2, 1887.—Sealed proposals will be re- 
ceived at this De partment, unti 3 o'clock noon, on 
Thursday, the Sth day of January, 1888, at which time 
and place they will be opened in the presence of bid- 
ders, for furnishing the necessary materia! and labor 
and constructing eleven (il) 6-inch gun lathes and one 
(1) slotter, and for the delivery and erection of the same 
in the Navy Yard, Washington, D. C., in accordance 
with plans and specifications, copies of which, together 
with all other information essential to bidders, may be 
obtained at the Bureau of Ordnance, in this Department. 
Proposals must be made in duplicate, in accordance with 


forms which will be furnished on appiieation to the 
Bureau of Ordnance, and enclosed in envelopes mar ked 
“Proposals for 6&inch Gun Lathes and Slotter.” and 


addressed to the Sec retary of the Navy, Navy Depart- 
ment, Washington, D.C. The Secretary of the Navy re- 
serves the right to reject any or all bids, aa, in his 
Judgment, the interests of the Government may require. 
D. BL HARMONY, Acting Secreta ry of the Navy. — 





Pr greene for Machine Tools for the (Ordnance 
Gun-Sheps.—NAVY DEPARTMENT, WASHINGTON, 
D. C., November 2, 1887.—Sealed proposals will be re 
ceived at this Department, untii l2 o'clock noon, on 
Thursday, the Ist day of March, 1888, at which time and 
lace they will be opened in the presence of bidders, 
‘or furnishing the necessary material and labor and 


constructing sixteen (16) Ié-inch gun lathes, and forthe 
delivery and erection of the same in the Navy Yard, 
Washington, D. C., in accordance with plans and specifi- 
cations, copies of which, together with all other intor- 


mation essential to bidders, may be obtained at the 
Bureau of Ordnance in this Department. Proposals 
must be madein duplicate. in accordance with forms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed in envelopes marked “ Propos- 
als tor lé-inch Gun Lathes,” and addressed to the Seo- 
retary of the Navy, Navy Department, Washington, I). C. 
The Secretary of the Navy reserves the right to re ject 
any or all bids, as, in -_ a Jedament, the interests of the 
| Government m 


OTHARMONY. Y, Acting Secretary of the Navy. 
‘Two-Horse Power Engine. $75. 


WITH STEEL BOILER, $150. 
Cheap, Reliable, Safe. 


Automatic Boiier Feed. Auto- 
matic Pop Safety Valve, Steel 
Boiler. Cost of runing guaran- 
teed not to exceed three cents 
per hour, Nothing equal to it 
ever before offered for the price. 
Larger sizes equally low, Send 
for free descriptive circular. 

CHAS. P. WILLARD & CO., 
236 Randolph Street, Chicago, Lil. 


A MONTH and expenses paid any 
active person to sell our 
goods. No capital required, Smary paid 
monthiy. Expenses in advance Full 

particulars free, We mean what we say 
Standard Silver Ware Co., Boston, Mass. 


THE NEW CROTON AQUEDUCT.— 
Detailed description of the great aqueduct now bein 

| constructed to Increase the water supply of New Yor 
City. and also of the great dam which it fs proposed to 
build across the Croton River, at Quaker Bridge. With 
ba te ~ anda map. Contained in BCIE\TIFIC AMEII- 

| CAN SUPPLEMENT, No. 558. Price 10 cents. To be 

} had at this office and from all newsdealers. 











A PRACTICAL SUCCESS. 
VAN DUZEN'S PAT. LOOSE PULLBY OILBR. 


Thousands in satisfactory every- 
day use. Entire reliability and con 
stancy demonstrated in a two years’ 
test by (would be) Fastern skeptics. 
Beonomy shown by reasonab'e prices 
and perfect performance, Send for 
our * Catalogue No. 56.’ 

VAN DUZEN & TirT. Cincinnati, 0 








EXCELLENT BLack Copres of anything written or 
drawn with COPY Pen (or 1s Writer) by the Patent 


Only equaled by 

Léthoame 1y. 

Specimens Free. 
AUTOCOPYIST P Yl William Street, New York. 


yr 
THE EC LIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions, 
—By Royal B. Hill. An interesting account of recent 
studies of the variations in intensity of the star Aleol, 
with a discussion of its orbit and that of its satellite 
How a cardboard model of the phenomena of its € aiives 
may be made. \\ ith 8 figures. ‘ ontained in Sci eNTI#IC 
AMERICAN SUPPLEMENT. No. 558. Price lv cents. To 
be ha had at this office and from ali bewsdealers. 





2 New Catalogue of Valuable Papers 


ntained in SCIENTIFIC Ananstas SUPPLEMENT, sent 
of charge to ony Stdre 
NN “& CO.. 61 Broadway, N. ¥ 


SAWS How to Straighten and Gam all kinds. 
Address, A. E. WILBUR, Oneonta, N. Y. 


THECOPYING PAD. —HOW TO MAK E 


and how to use; with an engraving. Practical directions 





how to prepare the gelatine pad, ard also the antiine ink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price 1 cents. For sale at this office and by ali 
newsdealers in all parts of the country. 


BEFORE YOU BUY A BICYCLE 


OR GUN send stamp to A. W. GUMP. 
Dayton, Ohio, for new and second- hand 
rice list. REPAIRING AND NICKELING. 
ERCOND-HAND. BICYLES. GUNS 
_and REVOLVERS taken tn EXC LANGE. 


To Business Men. 


The value of the SCIENTIFIC AMERICAN a8 an adver- 
tising medium tannot be ovevestimated. Its circulation 
is many times greater than that of any similar —- 
now published. It goes into ali the States and Territo- 
ries, and is read in all the principal libraries and reading 










bp et 


Wo Grew HEAVY BOUSTACHS 

Haw on Bald Hoods 

af ey Se 

S ONLY fiuen Se tche oe 

ite prove this or pay §100. 00 im cash. 

Veseg ont date with Mig. Uo. Pa by mail for 


Se stamps or 1? for $1. soy Smith & iis. 








PULLEYS, HANCERS, 





FRICTION CLUTCHES. aa ark Fiace. Nx. 


PROGRESS MACHINE WORKS, 
é F.. BROWW, 











DR. WM. F, @, NOETLING & OO. East! ast thampten, Cond. 





ICE & REFRIGERATING =. cus 


Machines. York 
YORK MFG. 








rooms of the world. A_ business man wants something 
more than to see his advertisement in a printed news- 

per. He wants circulation. This be has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a tet of publications in waorwa you ceeide it is 
for your interest to advertise. Thisis frequentiy done, 
for the reason tat tne agent gets a larger commission 
from the papers having a smal) circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of firrt coluena of this page, or ad- 


MUNN & CO.,, Pablishers, 
361 Breadway, New Vork. 





CATARRAA fomety, sample phere. and bork = 
Hampton, Ccnn. 


Qcts instamps. E. H. MEDICAL OO., Rast 








366 


Scientific American. 











‘WMadvertisements. 


inside Pace, ench tueertion - - + 75 centan line. 
Hack Page, each inecriion « « - $1.00 a line 
The above are charges per agate hn>—about eight 
words per line. This notice shows the width of the line, 
and is set in awate type Kngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter prem. Advertisements must be 


received at pablication office as early as Thurscay morn- | 


ing to appear in next tasae. 


| 





“USEFUL BOOKS. 


Manufacturers. Agriculturisis, Chemists, Engineers, Me- 


of leisure, and professional 
of 


chanics, Builders, men 
men, of all classes, need good books in the line 


their respective callings. Our post office depart ment 
permits the transmission uf books through the mails 
at very emal! cost A comprehensive catalogue of 
useful books by different authors. on more than fifty 
Gifferent subjects, has recentiy been published for 
free circulation at the office of this paper. Subjects 
classified with names of auther. Persons desiring 
& copy, have only to ask for it, and it will be mailed 
tothem. Address 
MUNN & ©0., 361 Broadway, New York. 
SUPPLIES FROM 
HYDRANT PRESSURE 



















fem the cheapest power known, 
Invauwabe for biowing 
— Organs. running 


THE BAC Ky 


nting Presses, Sewing 
Machines in Households, 
Turning Lathes, Scroll 
Saws. Grindstones. Coffee 
Mills, ~ausage Machines, , 
Peed Cutters, Blectric 
*, Mlevatora, ete It 
needs litt e room, go firing 


. fuel. ashes, repairs. en- } 
seer. explosion, or deiny, | 
ne extra insurance. Dy Coa 


Is noe neat, 
i 


work 
Ib.; at @ Id. . 
ae horse power and 
ty up to Whorse 
send for circular to 
a CO.. Rewark, AK. J. 


shove, u 


W ATE R Me i TOR 
Tne one Wired iste 


i eUAN 

gjseo ane RECOMMENDED by Mersowren, Kavt- 
gacu, Vow Pruery, Gan Max aod rhe must emi- 

' evar Gamngneat the world, 


Johann F aber Siberian Lead Pencils. 


None genuine noless stamped Jonann Faser. For sale 
by al! stationers and dealers in Artists’ Materials. | 


QUEEN & CO., PHILADELPHIA, 
General Agents for the U.S. | 
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LIGHTNING CONDUCTORS. —DESU RIP- | 


thon of & new form of apparntus fur testing lightning con- 
@uctors, and the method of using it, [i ustrated with 8 


engravings ontained In BCIENTIFIC AMERICAN SUP- 
PLEMENT. No. f . Price Weents. To be bad at this 
Office and from al! »ewsdealers 


CHANDLER & FARQUHAR 
177 Washington St. 
BOSTON. 

New England Agents for 
BARNES’ FOOT POWER MACHINERY 
AND DEALERS IN 
Machinists’ ‘Suppl les of Every Kind | 





send two | tampe for tus. catalogue 
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WOOD FIN am 
NEW V 
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“7 To USERS OF VALVES. 


JENKINS BROS. VALVES have attained, She market has been 


‘erred for inlet of steam or 
ref y - So'know that bey are of 
manufactured by 


KE ROPE 


‘-) — sae 


Fluid, ¢ 
capacity suited to size of pipe to which the 


Jenkins Bros. are ‘Waskintea Fr 
JENKINS BROS., ti John Street, N. ¥.; 105 Milk Street, Boston; 1580. 
Ba 


WIR 


Address JOHN A. By a aty 8 80. 
ers, Ws ye EES : Liberty S.reet, 

8 an pe 4; 4 ing power long 
Send for cireular. . 


«MAGIC LANTERNS 


ame 





Mention this paper. 


Hyatt Pure Water Co.|. 


NATURE'S PROCESSES 
aur HYATT | HB hue] Purity ing 150,000,000 Gal- 
j Te >" u ms Dally. 

} c ; Adopted by TWENTY 4if- 
: iB ferent CrTrEes and Towns, and 
a THOUSAND ormore MANT- 
FACTURERS, etc., in the Unit- 
ed States, Canada, West In- 
dies and South America. 
HAs NEVER FAILED. 
Free from Legal Cuomplica- 
tions. 
Recommended ‘by Engineer | 
Corps, U.S. War rtment, 
and the Highest Authorities 
on Sanitation and Hydraulic 
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VIEWS SUBJECTS 








Engi 
* ikewales ¢ Guaranteed. 
For Uiroulars and Estimates 


HE GREAT INTERNATIONAL aw iy 
and Convention of Sciences and Industries, de- 
creed by His Majesty Leopold IL. aon of the 
Belgians, Honorary President H. RE p Rts F; en 

of Flanders, will be opened at BRUSSELS, ‘iay'a 
All “Ten tah co Mk for space should be made be: 3 
waa Messrs. Armstrong, Knauer & Co., 822 


eat , New York. (Pi By-la Views, 
= at documen ed 
on application.) 


HYATT PURE WATER COMPANY, 


TRIBUNE BUILDING, New YORK. 
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WEITMYER PATENT FURNACE 
BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Evgines, Traction and Portable Engines 
STHMAM ROAD ROLLERS, 
Manufactured by Foundry and Masvine eOPaTERENt, 

Marrisbure, Pa., U. 8. 


SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 
EDISON MACHINE WORKS, saicsroom 19 DEY STREET New York. 














Barnes’ Foot-Power ° me —— 
‘ Jom plete outfits TY Worksnop . 
re? isideri its t ‘and the ac. 
“Oon ering y Oe 
surateness of your No. 4 Lathe, U d 7 PAN ( 
not see how it Cane pe at such Yor - Nai PAYING O- 
Th foot-power 


Rr | 


ag KF e 
5 sim elegant. } 
ee © ole a NEW 


oa? ‘a: 


YORK 





Rttio cree gp 3 I had been it ~ 
round.” Descriptive 

Price List Free. W.F. &Joun re 

Co. Address 1999 Main 8t., Rockford, Ill, 








Wantea 30,000 Suw 

s AWS f: Lumbermen @, Sunzers and SA We s 
full address for a copy ot Emerson’s 63” Book 
of SAWS. We are first to introduce NATUR- A 
AL GaAs for beating and tempering saws 
with wonderful effect upon improving their 

W Saaiey =< a enabling us to reduce 

+ EMERSON, 


prices. 
SMITH & CO. (Lid.), 
Beaver Falls, Pa. 






CEO. W. MARBLE, Sole Manu- 
facturer of THE ACMK WRENCH, 

The best made, all steel, and warranted, § sizes, 
2 to 3 South Canal Street, Chicago, U. 8. A. 

















ICE-HOUSE AND COLD ROOM.— —BY Fe 


G. Hatfield. With directions for construction. 
. Contained in SCIENTIFIC AMERICAN ad 
Price ‘0 cents. To be had at this office 


and of all newsdealers. ps a Pe 
STEAM ENGINES. 


Horizontal i Vertical. 











Steam! Steam! 








PATENTS. 


MESSRS. MUNN & CO., in connection with the pubili- 
cation of ihe SCIENTIFIC AMERICAN, continue to ex- 
quipe huprovementa, and to act a4 Bolicitors uf 4 

© loventors. 

in this line of bampnens hee | have had forty-one 
epperience, and now have 
preparation of Patent Booetaet Specifications, and the 
prosecution of Applications for Patents in the United 
“tates, Canada, and Foren Countries. Mesars Munn & 
Co. aleo attend to the preparation of Caveats, Copyrights 
tor Books, Labels. Keisenes. Assignments. and porte 
on Infringements of Patents All Dasiness intrusted to 
them ts done with spectal care and promptnesa, on very 
reasonabie (erms 


years 


A hiet sent free of charge, on application. coer 
taining full information abuet Patents and how to pre 
eure them; directions concerning tahem. Copyrig 


Designa, Patents, A pprtais. 


for the |} 


r oe slteectas ipohinery, 
ine 


seta ne 
: Ebi U.8.A. 


THE WASHBURN AMERICAN CQUITARS 
AND MANDOLINES 


We build Automatic Engines from 2 to 200 H. P., | 
equal to anything in market, 
A Large Lot of 2, 8 and 4-H. Engines 
With or without boilers, low for cash, 


B. W. PAYNE & SONS, 
Box 15, Elraize, 1T. yr. 

















xtile Machinery, 
GLEVATOSA, gTc. 


= Shafting and Gearing, 7 





. in 
sigoments, Rejected Cases, Ilints on the sale of Pe 
tamta, etc. 


We also send, ‘ree of charge, a Synopew of Foreign Pa- 
tent Laws, showing the coset end methed of securing 
patents in al! the principal countries of the world 
MUNN & ©0., Sellciters of Patents, 
1 Broadway, New York. 
BRANCH OFFICHS.—No. G2 and @ F x nee Pa. 
Citic Building, near Tth Street, Washington, D 
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95 MILK ST. BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


H. W. JOHNS’ 


ASBESTOS: 
COVERINGS. 
For Furnaces, Hot-Air Pipes, etc. 
FIRE-PROOF. NON-CONDUCTING. 
33% of Fuel Saved. Has no Odor. 


All of the heat is carried to points desired and 
not wasted in cellars and flues. 











H.W. JOHNS MT?’G CO., 
87 MAIDEN LANE, NEW YORK, 








oF THE 
Srientific American 
The Most Popular Scleotie Pape in the World. 
Only 83.000 Poa ee Weekly. 
This widely cireulated a and splendidly illustrated 


paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 


i vi 





original engravings of new in and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manuf»ctures, 
Chemistry, Electricity Telegrapby, Photography, Archi- 
tectare, Agriculture, Horticulture, Natural Iistory, ete. 

All Classes of Readers find in the Sci mnTuFIC 
AMERICAN & popular re-ume of the best scientific in- 
formation of the day; and it is the aim of se pub/ishers 
to present it in an attractive form. avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the ScIEN- 
TIFIC AMERICAN will be sent for one yegr—S2 numbers— 
postage prepaid, to any subscriber tn the United States 
or Canada, on receipt of three delliars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clabs.—One extra copy of the SCIENTIFIC AMERI- 
CAN wil be supplied gratis for every club o) Ave subscribers 
at $3.00 each ; additiuna: copies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
Gress all letters and make all orders, drasts, ete., pay- 


able 
“ mMuUMNI «& co., 
361 Broadway, New York. 
zr = we 


Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
week'y, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
ali the principal departments of ‘Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography. 
echnology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domeatie Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important En,ineering Works, Mechanisms, 
and Manufactures at home and avrosd are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
EKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Coe.. 361 Broadway, N. Y¥.,. 
Pablishers ScIENTIFIC AMERICAN. 





Te Fereignu Subscribers.—Under the facilities of 
the Postal Union, the Sci BN TIFIC AMERICAN Is now sent 
by post direct. from New York, with regularity, to sub- 
seribers in Great Britain tndia. Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia. and all other European States; Japan. Brasil, and 
all States of Central and Suuth America. Terms, when 
sent to foreign countries, Canade and Mexico, excepted, 
#4, gol4, for SCIENTIFIC AMERICAN, one year; $9, gold’ 
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